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MMCbMO B PEJ{[AKLITVIO 


TlepecmoTpeB cBoio 3aMeTKy «O HeBO3MOMKHOCTH NOCTpOeHHA JIHHeEHHOTO 
MOJIMHOMHaIbHOTO onepaTopa, farollero mpHvONMKeHHe NOpAyKa HaHsy4- 
mero» (1), 1 O6HapyxXUI, YTO METOL NOKa3aTeJIbcTBa TeopeM | u 2 nosBOMAeT 6e3 
KaKHX-J1HO0 JOMOJHEHUM NOJIYYHTb 3HAYHTeEIbHO OosIee HHTepecHylO Teopemy, 
KOTOpad B OOO3HAY€HHAX H TePMHHOJIOrHH YNOMAHYTOH 3aMeTKH MopMyJIH- 
pyeTca Tak: 

Teopema. JI“a moeo umobol OAA GbyHKYUOKAAbHOeO Npocmpaxcmeg mu- 
na E mootnHo O6ll0 nocmpoumb nocredosameAbHOCMb AUHeLHoLX mpueoHOmem- 
PUYECKUX NOAUHOMUAAbHOLX Onepauyuti U,(f, x), n=1, 2,..., datomux npubsauscenue 
nopsOKa HauAyulueeo, HeobOxodumo wu Oocmamouno, umobol Orn Aroboti FEE éol- 
NOAHANOCH pasercmeo 


lf — Sa (f)]| = O(En), n=l, 2 le oh 


20e S,(f) — 4acmuan cymma pada Pypee dynkyuu f(x) nopsdKa n u E, — Hau- 


Ayuuee npubsuscenue f(x) Cc nomMoUoI0 NoAUHOMA nopsAOKA nN 6 MempuKe npo- 
cmpancmea E. 


SaMeTHM, UTO TeopeMa OCTaeTCA cupaBelIMBOM WIA HeKoTOporo Gosee 06- 
Wero KJlacca PYHKUMOHAJIbHLIX IIPOCTPaHCTB, a Tak»xKe JIA CJTy4aA TapMo- 


HMYeCKOrO aHaJIHW3a Ha OMKOMMAKTHBIX KOMMYTATHBHBIX TOMOJIOTHYeCKHX 
rpynmax. 


Zl. Bepman 
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HMoknraxyp Akanemuu HaykK CCCP 
1961. Tom 137, Ni 6 


MATEMATHKA 


B. M. BABHY 


0 PACIPOCTPAHEHHM BOJIH PIVIEA BHOJIb MOBEPXHOCTH 
OMHOPOAHOFO YMPYFOrO TEJIA NPOWMSBOJIBHOM SOPMbI 


(IT pedcmaeaeno axademuxom B. H. Cmupnoésim 28 XI 1960) 


1°. 'B HactosuleH cTaTbe OyyT MOCTpoeHbI pelieHHA ypaBHeHH JuHAaMUKU 
ympyroro Tea, o600ularoulHe H3BecTHbIe pemteHia Paes. Kak u3BecTHO, «K1ac- 
CHueCKHe» BOJIHbI Paes MOXKHO PaCCMaTPHBaTb KaK HaJIO2%KeHHE JBYX KOMMMVJIeKC- 
| HBIX MIJIOCKHX BOJIH — MpOObHOH H NoMepeyHon, MOAOOpaHHbIX Tak, ¥TO Ha 
TIOBEPXHOCTH NOJYMpOCTpaHcTBa OTCYTCTBYIOT HanpaxenHua (1). Ec 3aMeHHTb 
IJIOCKY1O BOJIHY Ha «yueBoOe» pelleHHe, MOJYMpOcTpaHcTBO — Ha MIpPOH3BOVIb- 
HYIO aHaJIMTH4eCKYIO TIOBEPXHOCTb, TO MbI IpHAeM K TOMY OOOONIEHHIO BOJIH 
Paneax, KOTOpoe 37ecb paccmMaTpHBaeTca *. 
2°. Ilyctp f, (€) — dyHkuuaA KOMMIeKCHOH mepemeHHOH €, perymapHan 
B BepXHeH moynsocKocTH, a /, (¢)—nocmeqoBaTebHble MHTerpasb! OT fy (G). 
TIpoqobHEIM JY4eBbIM pellIeHHeM ypPaBHeHHH TeOPHH ynpyrocTH Ha3bIBaeTca 


pan (?, *) 


Loo 
He ile 2) fit ee Une), (1) 
k=0 ; 
nmpHyem 
(Vuyr= (a= tt); (2) 
am +L kh—2, a 9 
Oe a ee ee) 
(A a 21) (2VorV ta+ @,At,) ae (M (Una) ab (Up, a)) Vt = 0, (4) 
uz) — u_» — ) 


rye 4’ uw w — napamerppl Jiao, 
L (u) = (4+ p) V (Vu) + PAu. 


M — onepatop, ompefeneHubii B padote (7). 
TlonepeuHbiM J1y4eBbIM PelIeHHeM Ha3sblBaeTCA pad 


-+oo 
Uy = >) tr» (x,y, 2) fa C— (x,y, 2), (5) 
k=0 
npwuem 
| (Vu)t=—, Bae; (6) 
b2 ’ 9 ’ 


{ * B wactosiel cTaTbe pacCMaTpHBaeTCA TOMbKO Clyual OFHOPOAHOH cpenH, Tem xe Me- 


| TOJOM MOXKHO ObIO ObI PAaCCMOTPeTb Cyuali HEOMHOPOAHOH ynpyrol cpespl, 
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M (u,_1,6)—L (4p 9,5) yo. 
wy Vt; Wk, L VT> Uh, = eer b*; 
(7) 


POulb yc10BHA (4) B STOM Culy4ae HrpaeT TpeOoBaHHe, UTOOLI COCTAaBMAIONLaA BEK- 


Topa 
M(ud, + u},) —L(u,_,, 5)> (8) 


nepileHqukyapHad K Vt, OOpaTusacb B Hyb. Ecru papi (2) w (5) AonycKaroT 
JIByKpaTHOe nouwleHHoe AuppepeHuMpoBanHe, TO JlyyeBbIe pelleHHA yOBNeT- 
BOPAIOT yYpaBHeHHAM TeOpHH yipyrocrTH. 

3°. Tlycrh ynpyroe Teo orpaHvueHoO aHaJHTH¥eCKOH MoBepxHOcThO S. 
Bo3bMeM 34 Ty H tT, pellieHHa ypaBHeHHi (2) u (6), yROBMeTBOpAIOMNe YCIOBHAM 


a OF. <p> Ds 
TU pa eae 


OT or j 
Ta Is mae Is = as Lint, : ree 0; ims] < 0; (9) 
Im t= 0; V (5 es i (10) 


ce 
Slecb V — BHYTpeHHsAA HOpMasib, V (t;, t.)—NepBbIit WudepeHuMasIbHbIK Na- 
pametp (byHKUMM tT, Ha NOBepXHOCTH S, B MIOCKOM Cjlyyae CBOAALLANCA K KBay- 
paTy MpOW3BOAHOM moO Ayre; c — cKOpocTb BowH Paves. 


OueBuHo, 
OT” 1 { Ov, ye n 
nice gerry | ae a? av = ( i) pe) eee (11) 


BpeeM Ha MOBepXHOCTH «moslyreofesHueckyio» cucTemMy KoopfuHaT (?): 
yepes KaxkKyl0 TOUKY (PHKCHPOBaHHOM aHaMHTHUeCKOH KpHBOK fr = r (a) Ha T0- 
BepXHOCTH NepmeHAHKyJIApHO K Heli mMpoBeylem reoyesuyeckylo JHHHMIO. Jlioban 
Touka M Ha moBepXHOCTH BOJIH3H KpHBOH r = r (a) XapakTepH3yeTca JByMH 
lapaMeTpamu: t= s/c, rae S — HHA Ayr reofsesHyeckOH OT mepeceyeHHA 
¢ KpHpoir = r (a) no M, ua, xapakTepu3yroulum 3TY TOUKYy Mepeceyenua. Tou- 
KH N Bye moBepxHoctH S yfOOHO XapaKTepH30BaTb BeJIM4YMHOH vy — paccTos- 
HHeM 10 HOpMasH or NV yo S — u mapameTpaMH G@, t, XAPaKTePH3yIOULHMU TOU- 
Ky M nepeceyenun HopmMasH, mpoxogsmet uepes N, u noBepxHoctu S. 

4°. Bextop ul, yAOOHO HCKaTb B Buse 


Why = P,G YM (12) 
rye 
ey 1 ae ‘ a 
Size (vy? — §?V't, (Vt,v°)), (13) 


b V1 —B6 (dt, / dv)? 
n = a = BV t; (V 140°), (14) 


oe > 
rye v° (COOTBeTCTBeHHO @) — BeKTOP, HMeIONIHH B KPHBOJIMHeMHOH KOOpAHHaT- 
HOM CHCTeMe T, @, V KOHTpBapHaHTHble cocraBusiomne (0, 0, 1) (coornercTBeHHO 
KO; VSO)} 
—> => > 
OveBugHo, uTo € Hy OpToroHambHBI K Vt u AnHHa © paBua 1/b. YcnoBue 


MapaseIbHOCTH BeKTOopa (8) H Vt, B TOUKaX MOBepxXHOcTH S 9KBUBAJIeHTHO 
paBeHCcTBaM 


lO j = 
2V pA te + eAty ——= Wan 5 (ME (Ue) — L (na, = 0, (18) 
V nV g,, d 
bax ( a V ba 1} ee) Je 


(oe! Ov E2O% 


2V WanV Tp ~- WreATy =i Wr 


b 
5 “pe CME 
| 2 
6? oie kb 
Veer 
THe p — MAOTHOCTL. Gyech UM Janee Yepe3 Gaz, Laz, rz (COOTBETCTBEHHO byq, 


Dias b--) Mbl o6osHauaeM KoadpHHeHTH! NepBOH (COOTBETCTBEHHO BTOpOli) KBal- 
paTHuHOH dopmpr Taycca. 
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yo = 0, (16) 


5°, Ilorpe6yem, uToObl BeKTOop u = uy + uy YAOBJeTBOpA Ha ToOBepx- 
HocTH S ycJIOBHIO OTCYTCTBHA HanpAxKeHHii: 


ot, OT, 
— * (Unga, aVTa + Unti, 6VT) — 2p | Ura Fy Ue, b 5 7) 5 


OU} a du, 


$i (Wutpa -+ Veter) + 2 (SS +e 


v 5 f 
+ Tygura + Pubs | = OF (17) 
AY: OT, ) ot Ot, du; 
v | - FE X a ae y an ka a3 8 
Uniiia ov UR+1, b av UR+1, a Or. Ur4+1, b ae Oy. + Tyke + 


dup, =a 8 4 Oty 2 Una 5 
+a, tTevte + = = Ee 44 Tisttha aging eer “sth = 0 

(TpeTbe ypaBHeHHe He BbIIIMCaHO 3a HesocTaTKoM mecta; Its — cumBoubi Kpu- 
CcTOeIA KOOPAHHATHOHM CHCTEMbI T, G, V; 10 NOBTOPAIONLHMCA HHeKcaM nojpa- 
3YMeBaeTCA CYMMHPOBaHHe; uW*, UY — KOHTPBaPHaHTHbIe COCTABJIAIOULHe BeKTO- 
pa cmemennit). [logctapiasa B (17) BMECTO U4, HW Up HX BbIPAKeHHA 10 cbopmy- 
alam (3), (7), (12), nonyuum fia HaxOMTCHHA Ppt, Yer. CHCTemy ee ee 
¢ OMpesenuTeeM, PaBHBIM HYJMO (Pr11,, HAXOAMTCA OMHOSHAYHO Yepes up.,, 
“U, H3 TpeTbero 3flecb HE BbINMCaHHOrO ypaBHeHHA, a OMPeeMHTeb paBeH HyJIO 
4 cHy ypaBHeHun Psnea). M3 ananormunoro ypaBHeHHA JIA Gz, wp, CeLyer, 
ATO @p ¥ p, OMpPeMeeHbI C TOUHOCTHIO AO CiaraeMbIx: 


4 2 ilar Wey 22 ORE 
Pn =Ckn, Ve = e2kr, Cae pas ay eh saviay ar 
Tlogctapum B cooTHoeHHe (15) 
y P, = 92 F e1Xe, P= "PR eX, 
a (ge, ip? — Kakve-HnOyyb 3HaueHHA *, H ip,, HalieHHbIe 3 ypaBHeHUli, aHavo- 


‘ruunpix (17), rye & 3ameHeHo Ha k — 1). YmMHoxaa nepBoe ypaBHennue (17) na 
‘h, Bropoe Ha /2, rye 


MY al ee a ese 
h=G(s—a)) 4-—-%V a-g 


HM CKafplBad, MOyYHM HeOOXOAMMble H AOCTaTOUHBIe yCOBUA paspeLHMocTH. 
‘OHM MMeIOT BH 


bet 
dx, 09), op, 
i‘ A1y, + As a4 ate ot Ae ae 
» 
(xos@punuentst A; He BbINMCbIBaem 3a HesocTaTKOM ome 
| Toukamu o603Ha4eHbl WIeHBI, 3aBMCHILMe OT PP, PP, UL,, UP, U,, 4, U,_, 


Nonctapasa cola sHauenua Op, / Ov u Op, /Ov us dopmyn (4) u (13), monvehs 
OOBIKHOBeHHOe udbepeHuMalbHoe ypaBHeHHe AIA Xp. 
BpinHieM 3TO ypaBHeHHe B CaMOM BaxKHOM C.lyyae & = 0: 


dy alte. Gio Ve Oe. = 
Ate + (B88 40 + DA) = 0. (18) 
3ylecb 
. Re De ear a 274 Vi/e—1t/e 
} es) tee 8) (2 =) eee 
; A‘y 4 2\? Wi/e—1/a 1 
Naar _——————— J == Ar ile 
aC ) Vi/e—1/a 4 ~ 


y C,0t,, / Ov + C20, / Ov 
=( i aan Layee tye 7 


; 1 y 1 4 4 3 ey eee) = ) 9 
C= a) EEN S a 1 @ = 62, (a q/> (21) 
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HerpyHo moKka3aTp, 4uTo A > 0. Kosddburnentsr C u D uncTo MHHMBI, 
if MOSTOMY 


Io (M)| = | to Mo) |W Fe, (22) 


rye J(M) = oiae = KOoPPHUHEHTE! PaCXOMMMOCTH NOBeEPXHOCTHBIX JIyyeH, 
T. €. reowesHuecKHX JIMHHM. EcTecTBeHHo | ¥ (M)| Ha3biBaTb HHTeCHCHBHOCTBIO 
BouIH Paes. Mopmysa (22) aHanorM4yHa OObIMHBIM (OpMyaM JIyYeBOrO Me- 
Tona (75.8). 

B maockom cayuae unenpt c B uD spimagaiot, b,, /c* cnekyeT 3aMeCHHTb Ha 
1/R, rne R — paquyc KpHBu3HEI rpaHHupt. M3 dopmysp (22) caenyer, uTo 
B IIJIOCKOM CJly4ae HHTCHCHBHOCTb BOJIHI Payled He MCHAeTCA B Mpomecce ee pac- 
IIpOCTpaHeHHA, 4TO €CTECTBEHHO ObWIO OKHLAaTb. 


JleHHHTpayCKHH TocykapcTBeHHbIH YHHBepPCHTeT TloctynHso 
um. A. A. )Kaanopa 2 XI 1960 


-UMTHPOBAHHAA JIMTEPATYPA 


1®@. Opank, P. Musec, Jlnbhepentuaibuble H HHTerpaibHble ypaBHEHHA MatTe- 
MATHYeCKOH (bu3HKH, ral. 12, 1937. Wei, NG erehoyer we, NONE, SOK aN eh (OIE). 
7 FP. CoK aval, J.B. Keller wJ5 ‘Acoust. Soca Ati sole Neu Osmo o4mm(LODO)s 
4TI. K. Pamespekun, Kype pzncbdepenuuantbHow reomerpuu, ra. VII, M., 1956. 
'U. fb. Ilerpopne kwh, MA, 475 No 41946) ie ae K@e rn eli mmm ia om Comi@rae 
ral, Excitation and Propagation of Surface Waves Inst. of Math. Sci. Div. EM Res. 
Research Report NEM- 128, Febr. 1959. 


_ 
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Jloxnagn Akawqemun nayr CCCP 
1961. Tom 137, Ni 6 


MATEMATHKA 


A. A. BOBAM 


O CKPEWEHHbIX NPOMSBEXEHHSAX NOJIYPPYMINbI H KOJIbILA 


( ITpedcmasaeno akademUuKom II, C. Aaekcandpoeuim 2 XII 1960) 


; 
j 
h TlonaTve ckpeujeHHoro npow3BeyeHHa, BBeqeHHoe 9. Hétep, mupoKo uc- 
 +=OJIbSYeTCA Mp H3y4eHHH WeHTPaJIbHbIX MpocTsrx amre6p. B kuure H. JIKeko6- 
_ cona (') onpefeeHbl CKpelleHHble Mpov3BeeHHA KOHeYHBIX py Hu Teun, 
a A. VU. Tuxomupos (?) paccmaTpuBas CKpelleHHble MpOv3BeeHHA MOA H HeKO- 
TOpOl NOJyrpynisl H3omopu3mos 9Toro Moma. B HacTostel 3aMeTKe BBOLATCA 
WM U3y4aloTCA CKPelCHHbIe MpOH3BeAeCHHA MPOH3BOJIbHOrO ACCOIMATHBHOLO KOJIb- 
1a C CMHMMeH HU MpOH3BOJIbHOH Nomyrpynnp c equHuneH. [pynnopoe Kombo 
' Haj, KOJIDILOM C eHHMWeH ABJIACTCA UaCTHbIM CTy4aeM CKpelleHHOTO Mpou3Be- 
JeHHA Ppynnbl M KObILa H, KaK OKA3bIBaeTCA, MHOFHe CBOMCTBa PpyMMOBbIX KO- 
JIC, OCTAIOTCA CIpaBeIHBLIMH TIA MOObIX CKPeleHHbIX MpoHsBeeHHi. 
Ilyctb G — nponsB0bHaa Noyrpymma c eluHHueH, a K — mpon3BoubHoe 
ACCOMHATHBHOE KOVIbILO C eHHULeH. IlycTb 3aqaHbl OMHOSHAUHOe OTOOPaxeHHe O 
nojyrpynnst G B rpynny aBToMopdu3moB KouIbia K wu cemelicTBO p = {)zg, n} 
{g, h @ G) oOpatumpix siemMeHTOB Kouba K, mpH4yeM YROBJIETBOPAIOTCH COOTHO- 
IMeHHA: 


— go ° 
1) Bee Pes. es, Pest es Pen os? 
t 4 2) okt"827 ee OnEN co ‘ oy (2182) oN on 2 
| jin Bcex a€ K, rye gi, gz, gs € G. CemelicTBo p Ha3blpaeTcCA CHCTeEMO Hi 
Bb @MakTop oes: 
| TlocTaBuM B COOTBETCTBHe BCAKOMY 9JIeMeHTY g € G CHMBOUI f, M pacCMOTpHM 
MHOKECTBO BCCBO3MOXKHbIX CYMM BHAA 


> tpg (ag€K), 


géG 


B KOTOPOM JIMIIb KOHE4HOe YHCIO} KOSPPHUMEHTOB G, OTMMYHO OT Hyuis. 


Steg = >) t,B¢ Torma mM {[rombKO Tora, Korma ag = By Ana Beex ge G. 
QTO MHOXKECTBO MpeBpalllaeTCA B ACCOMMATHBHOE KOJIbUO, ECM OMepallHH CJIO- 


2KCHHA WU YMHOXKEHHA OTIPeCCJICHbI CJIELYIOULUM o6pa3om: 


Deitete tthe = Dite Get Be); 


géG géG géG; 
ae tes, Pg n (g, E'S); 
| | 3) at, = t,ae (a€éK), 


ja JIA TPOMSBOJIbHbIX 3JIEMEHTOB TIpOusBeseHHe ompeesaeTcA Ha OCHOBAHHH 
| 3aKOHa AuCTpHOYTHBHOCTH. OTO KOMbIO OyeM Ha3bIBaTb C K Pp € LC H H bIM 
npousBpexeuuem novwyrpynnp Gu konpa K mp cucreme PakTOpoB p 

H oTOOpaxenun c u OOo3Ha4aTb ero uepes (G, K, p, 6). OxeBHyHO, 3/1eMeHT 


4267 
tf 


t,o, ABAAeTCH equHUe Kouba (G, K, p, 5), M ecm 9nemeHT g OOpaTHM B 
nomyrpynne G, To tg 14= (p1,1Pg,¢) *g-. 

Ecau cuctema daKTopoB p eR HHHUYHAA, T. eC. Pon = 1 Aaa BCeXx g, 
h & G, u ecu 6 oToOpaxkaert Nomyrpynny G Ha CMHHUHBIN ABTOMOPHH3M KOJIbILa 
K, To CKpeuleHHoe Mpou3BeseHe HasbiIBaeTCA NO TY Tp yMNOBHM KOA b- 
LOM lomyrpynnst G Haq Kombuom K xv oOo3Hayaetca R (G, K). Ecum nony- 
rpynma ABAAeTCA rpynnol, TO NoyrpynmoBoe KOMbILO HasblBaeTCA T p y 1 M1 O- 
BhIM KOJbILOM. 

Kanwauckuit (3) nocTaBusl HeCKObKO MpoG6s1eM O FpyNMOBbIX KOJbWaXx. OTH 
MIpOGJIEMbI pACCMATPHBAIMCb 3aTeM PAOM aBTopoB. Ha camo Jene 3TH mpoO.e- 
Mbl MOPyT ObITb CChOpMYyJIHPOBaHb! IA MHOFO Ooslee OOulero Cy4ad CKpelleH- 
HBIX MpousBeqenuh. B Hactrosmel sameTKe CooOulaeTcA pA, CBOMCTB CKpelleH- 
HbIX TIPOW3BeEAeHH, B YACTHOCTH OTHOCAMIMXCA K YKa3aHHbIM TpoOsemam. 

ByjleM TOBOpUTb, YTO CKpemleHHoe mpousBesenne (G, K, p, 6) Nowyrpynnpt 
Gu koubua K c ehMHULe COMepRUT TOMDKOT PHBH AMbSHDe REIHTE AH 
ehHHUWB, ecu BCe JemuTenM eqHHHUb B(G, K, p, cs) HMeloT BH tse, rye 
g — oOpaTumpili 91eMeHT Tosyrpynnp G c eMHHWeH H & — JeNUTeb CAMHUUbI 
Kouba K. QeMeHTsI yKa3aHHOrO BHa Ha CaMoM jlevie OyAyT WesMTeIAMH. equ - 
HMIIbI. 

Ilonyrpynna G Ha3piBaeTCA Np aABOYNOPAROUYeCHHOH, eCAH B HEM 
BBeeHa JIMHEiHaA YMOPAMOYCHHOCTb, NOAYHHEHHAA ycuOBHIO: a < Db BaeueT 
ax < bx waa Beex x E G. 

Teopema 1. Ecau G— npaseoynopadovennaa noayepynna c coKpatye- 
HUeM UC eOunUYet, a K — npouseoabHoe accoyuamué6Hoe KOAbYO Oe3 Oenaumenett 
HYAL C COUHUUeL, mo s1060e CKpeeHHoe npouseedenue (G, K, p, 6): 1) sennemca 
KOAbYOM Oe3 Oenumeneti HYA; 2) codepacumM moAboKO mpuUBuaAbHoIe Oeaumeau 
eduxuyol; 3) noaynpocmo 6 cmoicae LloceKkoOcona. 

Kak noxa3ana M. VV. 3aiinesa (*), RN-rpynma c daktopamu 6e3 Kpyyenua 
(°) MoxkeT ObITb IpaBoynopsqoyeHa. CreqoBaTeibHO, Teopema | aABsAeTCA O600- 
ILeHHeM NOJlyYeHHOH aBTopom(?*) ApyrHM¥ MeTOaMH TeEOpeMbI O PPyMMOBbIX KOJIb- 
wax RN-rpynn. Bonpoc o nowynpocToTe PpynmMoBbIx KOJIel, pacCMaTpHBaIu 
Take Busmaamaiop (°) x Amuuyp (’,°). 

Teopema 2. [ycmp D — npouseorsHoe meno u G — ynopadovennas 
epynna. Toeda écakoe cKpewweHHoe npouseedenue (G, D, p, s) moocHo BAodcUMmD. 
6 meno. 

Teopema 2 saBaneTcaA oG0OmleHHem Teopempl Mavbiepa (°) — Hetmana (22) 
O BJIOKEHHH PPyNnNoBok areOpbl YHOPALOYeHHOK PpynMpl B aireOpy c AesenHem. 
B jlokasaTebeTBe Hcnombsyetca metow A. MW. Manpuesa. 

CkpelleHHble MpousBeqeHunA (Gy, K, py, 61) U (Gy, K, Po, 69) Ha3bIBalOTCA 
H3OMOPQMHBIMH, ecJIM CyllecTByeT TakOH H30MOppu3M  KOVJIbIa 
(G1, K, 1, 61) Ha KombUO (Gy, K, P29, 6s), 4TO 


p (xa) = p(x) a, moe x (G,, K, 1, 61), «€ K. 


Teopema 3. /lycmo G, u G,;—npasoynopadovennole enunnel, K — npo- 
U3BOAbHOE ACCOWWAMUBHOe KOABYO Oe3 Oeaumenetd HYAR c eOuHUYeu. Ecau KoAoYa 
(Gi, K, p1, 61) u (Gy, K, P2, 6a) usomopbxet, mo epynne: Gy u Gz usomopqpHol 6 
epynnoeom cmobicae. 

Teopema 3 sipuistetca o6oOmleHHem Teopempi C. JI. Bepmaua (1!) o rpynmoBbix 
KOJIbWaxX aOeeBLIxX rpynn 6e3 Kpy4eHHA M OKa3aHHOH ABTOpOM TeopeMbl oO 
TOM, 4TO rpyntoBpoe kobuo R (G,K) RN-rpynmp c bakTopamu 6e3 KpyyeHHuA 
Hay, KOJIbIloM K C yKa3aHHbIMM CBOMCTBAMH onpeseiaetT rpynny G ofHOsHadHO 
C TOUHOCTbIO JO H30mMopdu3ma. 

KompnloK peryaapHospcmpcae Iu. Helimana, ecaugaaa 
mo6oro a€ K cymectByer taxol x€ K, uro axa = a. (OcHOBHbIe CBOHCTBA pe- 
TYJAPHBIX Koel CM., HanpHmep, (2).) 

Teopema 4. Ecau G— arokaaeno Koneunaa epynna u K — peeyaapxoe 
KoAeYyo 6 cmolcne JLo. Hetimana, 6 KomOpom MOoKHO OOHOSHAYHO Oeaumb Ha no- 
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ps00K 2100020 szemenma epynnet G, mo aroboe cKpeenHoe npouseedenue (G, K, 
9, 6) Makoice peeyAAPHO Ul, cAaedosameAbHO, noaynpocmo e cmoicae JToceKobcona. 

B cayuae rpynmnosbix Kowlel 43 Teopempl 4 BhITeKaeT Teopema Aycuienyepa 
(3), Moka3sanHax MeToJamu romosoruyeckoh anreOpn. Jpyrue qoKasaTenbcTBa 
au B 9ToM culygae Max-Jlapaun (4) u Busnnamaiop (!). 

OOpatTHad Teopema MO/Jy4eHa JMUIb AA CKPeILeHHEIX MpoMsBeqeHuli cne- 
WHabHoro BHA. 

Teopema 5. /lycmb G— npouseoronan epynna u K — npoussoavnoe 
accoyuamusHoe KOAbYO c eOunUuYell. Ecau cKpewennoe npouseedenue (G, K, 1, s) 
€ edunu4uHod cucmemot dakmopoe peeyaspxHo 6 cmetcae Hetimana, mo epynna G 
AOKAAbHO KOHeLHA, Aa KOAoYO K peeyAsapHo. 

Teopema 5 sBaseTca o6oOmleHHem Teopemp! Busaamaitopa (45) u foKasbi- 
BaeTcaA ero MeTofloM. B culyaae peryApHbIX TpyMMOBbIX KOJIelL MOXKHO TakxKe 
TloKkasaTp (°-!5), uro B Kosbile K MOKHO OLHOSHAUHO JeNHTh Ha MOpAAOK J060- 
ro 9eMeHTa rpynnp! G. 

Tlompsyrocb culy4aem BEIPasHTb HcKpeHHio1 GsarogapHocts mpod. A. T. Ky- 
polly 34 pyKOBOJCTBO HacTosuleH padoToi. 


MockoscKkHh rocyfapcTBeHHbI YyHHBepcHTer Hocrynusio 
um. M. B. Jlomonocosa 29 XI 1960 
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Jloxuagm Arkafemun nayx CCCP 
1961. Tom 137, Ne 6 


| MATEMATHKA | 
K. B. BOPO3HH 


OBOBLEHHE TEOPEMbI ABEJIA 
(I]pedcmaérexo axademuxom H. M. Buxoepadoesim 1 XII 1960) 


B HactosuleH paOoTe jaloTcH Be TeOpeMbI, pa3BHBaloljwe Teopemy 


A. T. TloctHuxosa (3). © 


Teopema l. J/ycmo Oan cxodauutica psd > a; = A u nycmo Oana f (x) 
i=0 
makaa, umo d@ynkyun xf (x) — Henpepolenan yNKyUuA oepanuuenHod gapuayuL 
na [0, 1]. Toeda 


lim Dpandi) Aras (1) 


x—>1—0 i=o0 


Woka3sateabcTsBo. Henpeppisyad myHKWHA C OFpaHH4eHHbIM H3- 
MCHEHHeM TIpecTaBHMa B BHJe pa3sHOCTH ABYX HeIpPepbIBHEIX HeyObiBatoulux 
dbyHKuui. Tlostomy xf (x) = g (x) — A(x), rae mbyuxunn g (x) u A (x). Ha OT- 
pepeske [0, 1] nonomxKuTenbHEI, HEMpepbIBHEI H He YyOpIBarOT. Pan >) Qa; CXO- 
JIAUHUCA; CleqOBaTebHO, pH sm060M e@€->0 Halimerca Taxoe WN, TO npH 


p 

N< n<xp Oynert pera 3a, LG 

Tocaeqopatenbuocru {g (x‘)} u {h (x‘)} ua orpesxe [0, 1] He Bospactator. 
IIpumenenve jemmpl AGena K 3THM ABYM MocJeqoBaTebHOCTAM (moo¥epetHO) 
HK pally >) a; jaer | ie (7) Ona 2 OPT) oe Ope (0) eo 
[| Galt Ce") sa eglt (2) (eee lye 

p 
Paccmotpum cymmy >) a,x!f (x): 
| px” f (4) ee ap xT (2°) <a eee (alle 
+H] dyh (x2) +... + ah (x°)| <e(g (1) + A (1). 


Virak, it psa wenpepEiBHElx dyHKunit >) a;x/f (x4) na otpesKe [0, 1} 
BHIMOJIHEHbI YCJIOBHA MpH3sHaka KoulH paBHOMepHOM CXOAMMOCTH; CeMOBaTe/b- 
co 
HO, © (x) = D\a,x'f (x‘) wenpepprpna ua [0, 1]. Tostomy 
7=0 


lim ® (x) = (1) = Af (1), 


xX—>1— 


uTO H TpeOoBalocb AoKaszaTb. 
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Teopema 2. /Tycms 3adaHo a > 0 u nycmo 


Ya~ me 206) => 00. (2) 


Tlycmb sadana dynxyua f (x) makaa, 4mo npu Hexomopom %&[0, 1) eolpa- 
ocenue xPf (x) 6ydem npedcmasaams na ompeske [0, 1] Henpepwienyto yHKYUIo 
OepanurenHot eapuauuu. Toeda 


fn) > ae) = 17 (0 (i =\ Lady, (3) 


; x+1—0 ney - D(a) 


IIpH WOKa3aTenbcTBe 3TOM TeOpeMbI NOHAROONTCA JeMMa. 
dilemma. Ilycme 3sadaHo a >0 u nycmo O< 8B < 1; nycmo dynKuun 
@ (x) Henpepoiena na [0, 1]. Toeda 


] lim (1 — x)* >) = 


| fMokasatenpersBo aemmu IIpu |x| < 1 cnpapennuso pa3ao- 
_ KeHHe 


Deir ss 2: . a (a + 4) POEM) yn 
ee ie Oe  teraag to © 
JlerKO yCTaHOBHTb, 4TO IPH nN —> co 
T (a +27) nest . 4 

MCRUCE Th am VOM ER CLs) (6) 
Vs (6) u (5) cnenyer, uTo 2a bynKunu ®, (x) = >) i x, re x (0, 1], 
_cmpaBelIMBo CooTHOUIeHHe an 

hing (l=) Oa (x) =. (7) 


' x—>1—0 


PaccMOTpHM OfHOMapameTpHyeckoe cemMelicTBO yHKUMH pacnpeseienna 
CF, (u), rae napametp x € (0, 1), ompemennempix cmeqyiouumM o6pasom: 
ajenevoumax uw = x", rae n= 1, 2,\....., F, (¥) umMeer cKauKH, paBnnie 

a—t{ 

Bs —- soe Se ie 

®, (xt 8) P (a) 
| 6) B OCTA/IbHBIX TOUKAX HHTepBama UE (— oo, oo) PynKuusA Fy (uw) nocTosH- 
“Ha 4H, B uactHocTu, F, (0) = 0. Ckauku dyHKunu F, (uw) uMeIOT MeCTO TOKO 

Ha untepBasie (0,1); cymmMa ux 


(oo) 
a1 


1 n IBN IDs 
Daye = iG) (xi 8)" == Ly 


Tloxaxkem, uTo F, (uw) — F (u), rye F (u) — Toxe yHKuua pacnpemerenua; 


x> 
Tak Kak BHe unTepBama (0, 1) Bce Fy (uw) coBnagawr, TO HywKaeTcH B HCceqO- 
BaHHH TOJIbKO 3TOT are 


| i) — oe eae a St att (x1-#)", 


Pets) Te) , (2~*) (2) asin afin x 
. (8) 
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MoxHO OKa3aTb, ¥TO pH x > 1 — 0 


fore) <8) 1-a 
» nz (RPE = \ (21 (hey dt ie O (in =) vi 
n=[In u/In x--1] In u/In x 


H, CCJIM YYCCTb H3BECTHbI€ COOTHOMEHUA 


Int ~1—x, 1—x28~(1—§) (1— 4), 
To (8) qaeT 


(4 —B)* 4 é—]. f 
F (u) = lim F, (w) = one (In—) dv. (9) 
Fe Nt 7 PE @) Y 
0 
OueBugHo, 4TO Ayia cemelicrpa Fy (u) ycnOBua BTOpow Teopempl Xena (?) 
BHIMOJIHEHbI, H, CJIEMOBATeJIbHO, CIpaBeLIHBO COOTHOLMeHHe: 


ib 


lim \@ (u) dF, (u) =| (uw) dF (u). (10) | 


x=>1—0 « 
ie 0 


CootHouienue (4) aBaneTCA CuleqCTBHemM CooTHOmeHHH (10), (8) Hu (9). 
WoxazsateabcTBo Teopemb 2. PynKuno @ (x) = xPf (x), KaK | 
HeMmpepbIBHY!O (PYHKILMIO OrpaHHYeHHOM BapHallHH, MO>KHO MpeACTaBUTb B Bue 
p (x) = Q, (x) — Ga (x), roe gi (x) H 2 (x) Ha oTpesKe [0, 1] HenpepnIBHET, He- 
OTPHaTeJIbHbI H He YObIBAaIOT. 
OueBnyHO, uTO nmpuH a > 0 HN +20 
1 


a he 
2 FO) ohio 4y (11) 
Bpeem o603HaueHHaA: 
n a pod 
Si = > a, Ya= pa I (a): (12) 7 
k=0 et 
V3 (2), (11) u (12) cnegyer 
Sa—~ Wn- (13) | 
@Muxkcupyem € > 0; npu n > Ne) B cuay (13) cnpaBeqnuBo 
| Sa — Pa |< erpn. (14) 


IIpaspie yactu (3) u (4) o§uHaKOBBI (TaK Kak @ (x) = x®f (x)); MoKaxKeM 9KBH- ~ 
BaJICHTHOCTb JICBLIX YacTeH TIpH x — 1—0. O6o3HayHM 


W Foe (2) = |= 3)" 3 ay GAA) gy (4) = 


—(1— x)* 


Tora 


WV lp (xl< W iq, eae + W Ig, (x)], (15} 


W Ip, (x)] = (1 — x)*| sop, (1) + si (Sp — Sa) (x2-8)" py (x*) — 
R=) 


= 2B (i — bes) Ct)", (*") | = (= 2)" Pa) (C228) pu (x4) — 


RI) 
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N 
— (x2-8)" pr (x +1)} | < (1 — x)*} D>) (Se — dn) ((2-8)* pu (x*) — 
k=0 


(2-8) (2h) | + (1 — 2) D) al (2-8Yh 2 (A) —(e8y g, (24) 
N+1 
Ha orpesxe [0,1] yuxuua 9, (x) — HeyOniparomas. Tlostomy 


N 
D (Sz = Px) {(4-9)* @y (x4) (02-8), (x)} 


k=0 


W [oi (x)1< (1 — x)" 


a 


a a = Ret 
+e (1 — x)" pgs (x8), (x4) + & (1 — 2)* Day (-*)* @, (24). 
k—1 


Syecb MepBpie Ba CaraeMbIX paBol uacTH mpH x — 1 cTpematTca xk 0, 
a K TpeTbemMy MpHMeHsem semmy (cbopmysa (4)): 


1 
ae & B mM Mis os wae 
Jim: V [gq (XIl< T(8) ah @, (x) (In : ) dxi= eM. 
AnaJIOrHuHoe HepaBeHCTBO ycTaHaBIMBaetca H Aa W [p, (x) I]. 

O6o3sHauum M = M,+M,, torna lim W [p(x)]<eM, rae M — noctosu- 


x—1—0 


-HOe, a & MPOH3BO/bHO Mao. CneqoBaTesbHO, 


foe) oo po—l 
lim (1—x)* Djapx*f (x*) = lim (1—x)* >) Fay (x-*)*@ (x4) = 
x+1—0 k=0 x—1—0 hk=1 


il 
4 4 fre—ah 
= T (@) | f (x) (In ) dx, 


4uTO H TpeOoBasOCh LOKa3aTb. 


Matematuueckuli uucrutyt um. B. A. Crexsopa Tocrynuio 
H Axkajemuu uayK CCCP 30 XI 1960 
IMTHPOBAHHAA JIMTEPATYPA 


f 1A.T.Tloctuuxkos, JAH, 96, Ne 5, 913 (1954). 7B. HW. Pausenxo, 
Wuterpan Crumptpeca, M.— JI., 1936. 
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Jlokuagn AkayqemMun Hayk cCccP 
1961. Tom 137, Ne 6 


~MATEMATHKA 
b. Bb. BEHKOB 


O XAPAKTEPHCTHYECKHX KJIACCAX JIS KOHEYHDIX PPYTIT 


(ITpedcmasaeno axademukom JI. C. Tlonmpseuneim 18 XI 1960) 


Ilyctb G — koHeuHasd rpynna, ® — KOMIMVJIeKCHOe JIMHeHHOe MpelcTaBseHHe 
rpynnpt G. B HacToamtei 3ameTKe NpeACTaBJIeHHIO @ COMOCTABIIAeTCA SJeMeHT 
c (w)€ H* (G, Z) — ero xapakTepucTuueckHH KJlacc. OTo conocTaBjeHHe o6- 
JlaqaeT BCeEMH OObIUHBIMH CBOMCTBAMH XapaKTepHCTHYeCKHX KuaccoB. B ormH4He 
OT TOMOOrHYeCKOM CHTYAaHu, XapaKTepHCTHYeCKHe KMAaCCbl, paCCMaTPHBaeMBIe 
3\eCb, BIOJIHE OMpPeeAIOT CAMH MpelCTaBJIeEHHA HM ABJIAIOTCA TAaKHM OO6pa30M 
TOMOJIOrHYeCKHM SKBHBAJICHTOM XapaKTepOB KOHeYHOH YTpynmyl. 7 

1. Ilyctb @,,..., ®, — BCe HEMPHBOAUMbIe KOMIMMVJICKCHbIC MpesCTaB/IeHHA 
KoHewHOH rpynnbt G. Monyab K (G) = {n,o,+ .. . + mpOp}, THE n; — weunsle, 
OTHOCHTeJIbHO TeCH3OPHOrO MpOWsBeCHHA MpeACTABJIeEHHH CTAHOBHTCA KOMMY- | 
TaTHBHbIM KOJIbILOM — KOJIbILOM IpescTaBeHHuH rpynnbt G. OGosHauHm yepes | 
K* (G) nonyrpynny B K (G), cocTosnyro 43 npeszcTaBseHHit (T. €. H3 3IEMeEHTOB 
c n; > 0). Onepalna B3ATHA BHeLIHeH cTemeHu mpeBpamiaeT K (G) B A-KombuO 
B cmbicse TpotrenyuKa (1). Mnpmu copamu, B K (G) onpeqenenbt oTobpaxe- 
Hua : K (G) — K (G) (i > 0), o6nagatonjve cBOolcTBaMy 


W(xy=1, A’ (X)=x, Me(x+y)= DY) MOQM). 
i+j=n 


Ha XK*(G) oro6paxenua % gaqarorca dbopmysol 4 (o) = A‘w. Ecnu saganst} 
ape rpynnbt G,, G, u romomopdu3m @ : G, — Gy, To oTOOpaxeHHe @2 —> P°Ws 
eCTECTBCHHBIM OOpa3soM mposouKaeTCA JO romomopdu3sma A-Konen@’ : K (Go) — 
— K (Gi); Takum o6pa3om, onepaunio K (G) MoxHO paccMaTpHBaTb Kak KOHT-f 
paBapWanTHBI (yHKTOP H3 KaTeropHH KOHeYHBIX rpymm © B KaTeropHio A-KO- 
gen &. a : 

TloctpowM emje OHH KOHTpaBapHaHTHEIi dyHKTop A: 6 —R.f 


Tlyctp A=> A‘ — KoMMyTaTHBHOe rpafyHpoBaHHoe KOJbIIO Cc eqMHHUel; 
i>0 : | 
re | 

ay 
A= || A’—xonsno (POpMAIbHBIX CTEMeHHBIX paow >)a,t’, a;@A‘; 1+ At —§ 
i>0 ¥ 7=0 
NOArpyiia MYJIbTHMIMKaTHBHOH rpynnbl A, O6pasoBaHHad pALAaMH C a = I 
HM 3amvcaHHaw ayMTMBHO. Cynezya Tporengzuxy ('), B alqHTHBHyIO rpynny, 


A = Zx(1 + A*) moxuno BBecTu cTpyKTypy KOMMYTAaTHBHOrO A-KoubIa c m0-f 
MOIbIO YHUBepCasIbHLIX pOpMyuI (TEX 2Ke CAMBIX, KOTOPbIe BLIPaxaioT XapakTe! 
pucruueckne Kuaccht UxeHa TeH3OpHOrO NpPOMSBeeHUA HM BHeMIHel cTeneHHhy 


BCKTOPHBIX paccIOeHHH Yepes KsaccbI UxKeHaA ComHOMUTeNe). Ilycth G — Ko 
lee) 


HewHas rpymma; Bo3bMem B KayectBe A (G) = >) H™ (G,Z) u o6osHauum nop 

z=0 ; 
mywaouviich KOHTpaBapHanTulli dyHKtop G > A (G) us G© BS uepes Af 
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3 cka3aHHOro Bblille CuleyeT, YTO pasyMHOe OMpesedeHHe XapakTepucTHueCKHX 
KaCCOB Ai KOHEUHBIX TPYNM AOJKHO ObITh HATYPaJIbHbIM MpeoOpasoBannem 
dyHKTopos K —A. 

2. ai konewHow rpynnbt G o6o3Hauum Yepes Bg mpocTrpaHcTBo DiinenGep- 
ra — Maxneiua K (G, 1), Tt. e. knerounprii komnueKc ¢ 11(Bg) = Guam; (Bg) =0 
mpu t > 1. YuuBepcabHoe HakpbiBaromlee mpoctpancTBo Eg jwia Bg MOxKHO 
paccMaTpHBaTb KaK [ylaBHOe KOCOe mponsBeyeHHe c rpynnoii G. Tlycrp 
€ K* (G); @ MoxHO paccmaTpHBaTL Kak KJacc romomopdu3mos w : G —> U (n) 
(OTHOCHTeJIbHO BHYTPeHHHX aBToMopdusmos U (n); U (n) — ynurapnas rpyn- 
a). ODTOT TOMOMOpdusM NOpoOxAaeT KOMIVICKCHbIM BEKTOPHbIl N-MY4OK YC 6a- 
of Bg. Ilo onpefenenuio, Oyfem cunTaTb XapakKTepncTMyecKHMN KJlaccamu 
JA @ XapakTepuctuyeckue xkwlaccbl UxKeHA NYGKA Yu, C(W) = C (Yo) = 

n 
20 Qi 
= > Ci (%e), C: (Xo) GH” (Bc, Z)= H”(G, Z). Unn, unaue, ecu o603Ha- 
i=0 
HUTb Yepes By (n) KaCcMpUuLMpylioulee MpocTpaHcTBo JIA yHUTapHO rpyi- 
br U (n)) To, Kak usBecTHo, H* (By (x), Z) ABAACTCA KOJIbILOM MOJIMHOMOB OT 
HUBepCasIbHBIX KaccoB Uxeus y;, H* (Buy in), Z) =Z [ys, . . ., Ynl, deg y;=2i. 
a) uw" 
omomopdu3m G— U (n) nopoxwjaer romomopcdusm oppanuyennsa H* (By (n),Z) — 
H* (G,Z), torga c; (@) = w*y;. Tlonoxum c (@) = (n, c (o)) € A (G) u npo- 
osoKuM c OOLMHHbIM OOpasom Ha Bce K (G). 

Teopema l. c séasemca Hamyparonoim npeoOpasocanuem dynkmopa K 
8 dynkmop A. 

V3 (bopmy.1 Rete! = Koh Ke", Kooo' = ko@kor XnPy = AP. Xo_CMelyeT, 4TO 
#(@ +0’) =c(o) +c(o’), c@®@ @') =c(@)-c(w’), c(AP@) = APc(w); 970 QO- 
Ka3bIBaeT, 4TO OTOOpaxeHHne 

j 


call 


tg: K (G) +A (6) (1) 


tn pee 


IBJIAeTCA TOMOMOpdu3MoM 4-KOJIen. TO, 4TO Cg (PYHKTOPHO 3aBucHT oT G, npo- 
}sepxeTca HemocpescTBeHHO. 
’ ; r 
} Teopema 2. J[nx «boli Koneunot epynnes G eomomopusm (1) seanemes 
toHOMOpapuaMomM. 
VnbiMu CIOBaMH, [Ba Mpe(cTaBIeHHA @ Hw’ OMHAKOBOM CTeneHH nN CoBma- 
WaroT, CCIM paBHbI HX XapakTepucTuyecKHe Kacchl c (@) = c (w’). Tia waKan- 
KUX py 3TO MpoBepsAeTCA HEMOCpeCTBEHHbIM MOCUeTOM, JIA OOWLHX rpynn 
IelyeT H3 CYyMleCTBOBAHHA XapaKkTepoB. 
; Ecau @* — KOMMIeKCHO COmpaAxKeHHOe MpescTaBeHHe Jin w, TO C,(@") = 
2(— 1)'c;(@), MosTOMy AVIA BeeCTBeEHHEIX MpeAcTaBIeHHH w 2Con4-1 (0) =0. 
‘wacTHOCTH, ecu G — rpymma HeyeTHOrO NopAyKa, © — BellecTBeHHOe npey- 
"ABJICHHE, TO Co,1, () = 0. 
3. DTOT NYHKT MOCBAIeH BbIMHCICHHIO XapakTepHCTHYeCKUX KJIACCOB 0 
#OcTOMy MOysoO Jin perysApHOoroO mpescTaBeHHs. 
4 Ilycrs G — rpynna nopapKa n; p — PUKCHpOBaHHbIit MpoOcTOH euTeNb 1; 
fl 


: af \ 
= w (G) — peryiapHoe mpeqctapnenue rpynnbt G; c (G) = >) Go) eee 
{ ~=0 
iKTepucTMuecKkH Klacc w; c(G), — XapakTepHcTMYeCKHH Ksacc @ MO MOfy- 
™> p, T. e. o6pa3 c (G) mpu romomop@u3sme 1,, HHLyUMpoBaHHoM romomop(pHs- 
i i aes 

mM KosdpurHentos Z— Z,; P’: H"(G, Z,) > H"+2(p-) (G, Z), — npHBepen- 
le cTeneHu Cruupoga. Ji BbuuceHHA Kulacca c (G),) HOcCTaTOUHO OrpaHH4ATLCA 
yuaem p-rpyniibl; elicTBuTeIbHO, MyCTb % — CHJIOBCKad p-noyrpynna 
Berea G, n= p*q, (p,q) = 1, ordm% = p*, Yromomoppu3sm orpaHHueHus 
(G, Z,) ~H' (x, Z,) sBiserca BiOwKeHMeM H, B Cuy cBOlicTBa ecTecT- 
aHOCTH xXapaKTepucTHyecKkux KJaccoB, c (G), = (c (m)p)’. 


i 
' 
& 
: 


Q9* 4275. 


Teopema 3. IJlycmp G— p-epynna nopsdka n= p* > 2; c(G)=| 
= pe c;(G) — xapakmepucmuueckuit Kaacc peeyanpHoeo npedcmaeazenua G no | 


i=0 é 
mod p. Toeda c;(G) = 0 3a ucKatouenuem, B03MOKHO, cAeOYIOLUX pa3smepHo-| 


cmet: 
Con ph—1(G), Cyn __,k—o (G), - - 1 Cyn _, (G); 


npu 3mom 
Gh ps (G) = Pi (cphph1(G)), 20 = pe(l+ p+... + pie). 


JloKa3aTebCTBO TeEOPeMbI OCHOBAHO Ha ABYX JIeEMMaX. 
Jlemma 1. Ecau G=Z,, moc (Zp)p = 1— &? ", 20e & — o6pasytowaan 
epynno. H? (Z,, Zp). Ecau G = GixXZ,, n = ordGi, c(Gi)p = 1 +0, +.. 
2 Sse a» HO | 


6(G)p = (Ve) on ee) a elec Oa 


20€ 
oy = P! (o) — hE? P'S (o,) +. + (= 18 PPO), 


Jlemma cyleyeT H3 ABHbIX (OPMYJI JIA XapaKTepHCTHYeCKHX KAaCCOB TeH; 
3OPHOFO MpOH3BeLeHHA MpefcTaBJIeHHH WU W3 ABHbIX BbIPaKeHHM DJIA Onepanuy 
Crunpoga OT XapakTepHcTHuecKHx KJiaccoB (?). 

Cnelyroujad JieMMa HOCHT 4HCTO KOMOMHATOPHBIM XapakTep. 

Jlemma 2. JTycmb 01, ..., On, — aremenmapHole cummempu4eckue GbyHK: 
Yuu OM NepeMeHHblx X1,..., Xn, F (%,.. +, Xn) — Cummempu4eckud noau 


HOM C MUNULHOIM 4ACHOM XP... XPXpty.. . Xi} moeda 


iGee Oo or; Ma) — Ao; + f (01, ee ey O;-1), 


pays ; ; 
ede A= 4 je, j= — Nk +i. 
Hametum jloKa3aTebcTBo Teopempl. M3 semmpl 2 u dopmys Bopena— Cep 
pa (°) 2a mpHBeyeHHbIX cTeneHeH CTHHPOfa OT XapaKTePpHCTHYeECKUX K1AaCco) 
cueyeT, UTO JIA OKA3aTeJIbCTBA TeOPeMbI NOCTATOYUHO AOKAa3aTb, YTO C; (G)p= 
mpuH i< p* — p*-1, Jlemma | no3BouseT CBecTH 9TOT (akT K Cyy4alo, Kora | 
umeet Bu G = G,xZ,. Ilyctb © — mpegcTraBneHue G nepBol cTeneHH, HHI 
UHpOBaHHoe mpeyctaBnenuem Zp;  — peryapHoe mpeyctaBieHue G; Tory 
C® © =O, HM yTBepxKeHHe CleyeT U3 ABHBIX SOPMY WIA XapakTepucTuyeE 
ckoro Kjlacca B JIe@BOM “YaCTH PaBeHCTBa H U3 auIreOpawuecKOH He3aBHCHMOCT 
oOpasyromeh §€ € H? (Z,, Z,) C AH? (G, Z,) Haq anre6po H* (G,, Zp). 
Takum o6pa30m, ecuu G— kKoHeuHad rpynna nopayka pq, (p, q) = 
TO NepBbIi HETPHBHaJIbHbIM XapakTepHcTHuecKHH Ksacc mod p B c(G) umeq 
pasmepHoctb (p* — p*—1) q. Jlerko BuJeTb, ITO OH BCerfa OTMH4eEH OT HY 
M Waxke WMeeT OeCKOHeYHBI MOpAROK (MyJIbTHOMMKAaTHBHBIM). Ecnu H — no) 
rpynna nopsaqxa p’t, To i (G, H)c x pra) 4(Gp= (C22 pinay, tt )n Sea 
B YaCTHOCTH, HMeeT MeCTO cslefyrollee ' 
Cnenetspue l. Iycme G— epynna nopadkxa p*q, (p, q) = 1; moeél 
dus stobott nodepynne: H ezomomopqdbusm oepanuvenua 


i (Gis H) oH? 9 ie (GHZ nea (eZ 


OmAUNeH OM HYAA. 
Jlerko BUXeTb, YTO HHAeKc (p* — p*—1) g He MOxeT ObITb, BOOOMIe roBOpy 


YMeHbIIIeH. 
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XapakTepHcTHyeCcKHe KIACChI MOMe3HbI TAKKE TIA BbIMHCJICHHA KOTOMOVJIO- 
THH OJHOpOAHBIX mpoctpancTB U (n)/G, rae G — KonewHasa rpynna. YKarKem 
MpocToH pe3ybTaT Takoro THNAa. 

CneyactBue 2. /lycme GC U (n) — konewnaa nodepynna nopsdKa 
n = pq yxumapHot epynnel, coomeemcmeyrouan peeyaapHomy npedcmaerenuso; 
moeda Oo pasmepxocmu 2 (p* — pk) g — 


H’ (U (n)/G, Z,)~ H' (U (n), Zp) @ H’ (G, Zp). 


Jlenuurpayckoe oTjeeHHe Tloctynuso 
pgees yee kOrO HHCTHTyTa HM. B. A. Creksiopa 12 XI 1960 
AxkayemuH Hayk CCCP 
UMTHPOBAHHAH JIATEPATYPA 


1A.Grothendieck, Bull. Soc. math. France, 86, 2, 137 (1958). 2 Paccloer- 
| Hble NpocrpaHcTBa H HX mpHiowenua, M., 1958, crp. 247—281. 
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Jloxnnagm AKkagemunun naynr CCCP 
1961. Tom 137, N 6 


MATEMATHKA | 
B. TABPHJIOB 
OB HCKAD)KEHHH TPH KBASHKOH®OPMHBIX OTOBPA)KEHH SAX 
([Ipedcemaeaeno akademuxom H. Tr. Tempoecxum 2 XII 1960) 


1. B 3amerke paccmaTpuBaloTca Kulacc Q-KBa3HKOH(OpMHBIX OTOOpaxKeHHH | 
H K/aCCbl KBa3HKOHMOPMHBIX OTOOpaxkKeHHit B CpefHeM, BBeJeHHEIe B (1). 

Ilog Q-KBasHKOHOpMHbIM OTOOpaxenvem W = T (z) nsockol of HOCBASHOK 
o6actu D Ha Taxyro xe OOnacTb A 6yeM NOHHMATb COXpaHAIollee OPHeHTALLHN0 | 
TONOJIOFHYeCKOe COOTBETCTBHE 3THX OONACTeH, pH KOTOPOM BBITIOJIHeHbI Hepa- 
BeHCTBa 


Q-! mod 2 (z) < mod T {Q (z)} < Qmod 2 (2), 


rye 2 (Zz) — NpOM3BObHbIM UeTHIPeXYFOJIbHUK, cosepxKanluica B D sBmecte 
co cBoeH rpaHHuen. 
OcuopHan Teopema M. A. JlaBpeHTbeBa, ycTaHaBJIHBand paBHOCTeIleHHy!0 


C *%OpfaHOBOl rpaHueh, aBalia TakxKe MW OWeHKY WCKaxKeHHA paccTOAHHA 
M@xKLY TOUKaMH OOslacTH no MoZys0. IlocexyroulHe aBTOPbI, YTOUHAA STY OLLeH- 
KY, IIpHBevM ee K BULLY (*): ecmw WwW = T (2) ecTb Q-KBa3HKOH(OpMHOe OTOOpaxe- 


| T (ey Ga) (Aiea ee 


To4HOe B cMbicie nopayKa. Koncranta A Taxopa, uto 16° /°<A < 16. 

BpIBO], STOTO HepaBeHCTBa CYULECTBEHHbIM OOpasoM OMMpasicA Ha U3BECTHYW ff 
oleHky cBepxy dbyHkuHH Taiixmiosmepa Po (z) B Hepapenctse | T (z)|< Poll z|), 
TOYHOM B TOM CMBICJI€, UTO [IA MOOOK TOUKH Z,, | Z,|< 1, cymecTByeT Q-KBa- 
SHKOHOpMHoe oTOOparKeHHe T (2) kpyra |zi<. 1 Ha ce6s, Ama KoTOporo 
\T (2) | = Po (| Z)|). OTa OWeHKa H3BeCTHA: 


i 1/Q 
Po (zie | 28 
OjHako coBceM HefaBHO OblIO MomyyeHo (°) sameyaTenbHOe HepaBeHCTBO 


pin 
CpaBuupas ero c mpesbilyulel OleHKOH, noyYHM, 4TO 
Oo Ale ee ea 


IIposoya AoKasaTebeTBO B (2) C HOBO OWeHKO PyHKUAH Pq (r); nonyaHM) 
OKOHYATCJIBHLI BU Teopempt M. A. JlappenTbesa: | 
Teopema (06 uckaxkeHuu mopysnelt). Ecau w = T(z) ecme Q-Kea3zu-\h, 
KonopmHoe omobpaocenue Kpyea \z|< 1 Ha Kpye |w|< 1, T (0) = 0, mo daar 
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Muo00elx Mo4teK 2,, 2, us | z| << 1 umeem mecmo Hepasencmeo 


fon | 2) — 25 be Soph (a (eo) ge 3 | 21 — 2p pas (1) 

Hu nopsdok, nu Koxcmanmy 6 (1) yayauumo Hearosa. 

Hapayy c npHBeyeHHOH TeOpeMOii HMEIOT MeCTO OLLCHKH HCKaxKeCHHA BeHOMH 
YIvIOB TIpH Q-KBa3HKOH(OpMHBIX OTOOpaxkeHUuAx. 

Teopema l. J/pu Q-KeasuxongopmHom omobpacwenuu Kpyea bz ad 
Ha ceOA OOpa3s HeKacamenbHoeo K eOUHU4HO OKPYXCHOCMU nYymU, 3aKaH4Ueato- 
wee0ca 6 HeKoMopou mouke Ha Hel, OCMaKemcA HeKACAaMeAbHbLM Nymem K eOURUH- 
Hou oKpyscHocmu (*), a 6eau4unol a, B coomeemcmeyroUUx Yenoe mexcOY smumMU 
NYMAMU U eOUNULHOL OKPYDKHOCMbIO CéA3AHbL meoOY cOobotL HepaeeNcmeom 


(40-22 ($)*a? es 8 a (4)*-¥@ = gle (2) 


6 KoMmopom cmenenHou nopsdoK c nokasamerem 1/Q mouen. 

| Ana cnyyaa Q-KBasuKOHopmHOro oTOOpaKeHua nonocnh O<Imz< 1 
» Ha ceOa C COXpaHeHHeM TOUeK + co 9Ta TeEOpeMa ECTbh YTOUHEHHE COOTBETCTBYIO- 

pier pesyIbTata B (*), H JOKa3aTeBCTBO ee B ITOM CIyuae ONMpaeTcaA Ha Hepa- 

f 

: 


'BencTBo (1) H mpocTbie oleHKH KOH(OpMHBIX oOTOOpaxeHul. 

; 2. PaccMOTpmyM Tellepb BBeJeHHBIe B (1) KaCCbl KBaSHKOHMOPMHBIX OTOOpa- 
| 2KeHHH B cpeguem. Ilyctb ¢ = € (2) ecTh Aucdepenwupyemoe oToOpaxkenne Kpy- 
Ta|z|< 1 a ce6a c ormMuHbIM OT Hy AkOOMaHOM. IIpu npoHsBObHOM JelicT- 
_ BUTeIbHOM m > 1 onpenenum 


fu ipP tig iy 
Im (¢) = a ae ahead) dé dn, 


\ 


‘Tye p (z) u q (Zz) — kommueKcHble mpoM3BoszHbIe d@yHKuHH C = C (2), paccmor- 
| peHHpie B TouKe z(C), C= & + in. 

Cnenya Anpdopcy (1), cKaxkem, 4TO oToOpameHue € = C (2) npHHaqexKuT 

KNaccy Q,(K), ecau Im (¢) < K”npu nexotopom K > 1. 3amptkaHve Ksacca 
Qm (K) 10 OTHOMIeEHHIO K paBHOMepHOM CXOAHMOCTH Ha KOMMAKTHBIX MOLMHOXKECT- 
Bax B |z|< 1 o603HauHM Qn (KX). 
_ Aaphope AoKa3am paBHocTeneHHy1o HempepbiBHocTs B | z| < 1 orodpaxe- 
-HMi =KalaccoB Q,, (K), m > 2. Bufou3meHaad 3TO OKa3aTeIbCTBO, MOXHO 
‘MOJYYHTb PaBHOCTelMeHHYIO HEMPepbIBHOCTh OTOOpaxeHH KwaccoB Q,, (K), 
m > 1, HM omweHKy HCKaxKeHHa. 

Teopema 2. Ecau © = € (2) € Qn (K) npu m> 1, mo dra «t6elx mo- 
WeK 21, Z2 us Kpyea|z|<p, O<p <_1, natidemca makaa Koncmanma B, 3a- 

euchuuaA OM Pp U Mm, 4mo UMeem Mecmo HEpaeencmeo 


[oreesren lombe 


8 . 
20e Cr Sis C (z), i E; 2. : 
_ EctecTsenHo, oueHKy B (3) Heb3A CUHTATb OKOHYATCJIbHOH. 

ABTOp BbIpaxkaeT GnarogapHocTh A. HM. Mapkyuesuyy, nos PY KOBOJCTBOM 
kKoToporo HanucaHa 3ameTKa, a TaKxe 5. B. Uladaty 38 BHHMaHHe K 9TOH pa- 
6oTe. 


Mockosckui +rocyfapcTBeHHbIli YyHHBepCHTeT Tlocrynuo 
um. M. B. Jlomonocopa 1 XII 1960 


<o [lott a 


21 — 22 | 


WMTMPOBAHHAA JIMTEPATYPA 


1L. Ahlfors, J. Analyse Math., 3, 1, 107 (1953—1954). 2A. Mori, J. Math. 
‘Soc. Japan, 8, 2 (1956). * Wang Chuan-Fang, Sci. Record, New Ser, 4, 5, 
329 (1960). 4J.Jenkins, J. Ration. Mech. and Analysis, 5, 2, 335 (1956). 
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Jlokxnagm Akanqemuu nayx CCCP 
1961. Tom 137, Ni 6 


MATEMATHKA 


B. Hi. PJIYLIKO 


Ob OJHOM HHTEFPAJIBHOM HEPABEHCTBE HW reeayeetai heat Apt 
TEOPEME BJIO)KKEHHSA 


(ITpedcmasaexHo axademuxom C. JI. Co6onecoim 29 XI 1960) 


Ilyctb R, — n-MepHoe 9BKJIHJOBO MpOcTpaHcTBO. PacctosHne MexKLy TOU- 
Kamu x, y€@R, o603HauuMm r (x, y) (r (x, 0) = r (x)). 
1. B pa6ote (') qoka3aHO HepaBeHCTBO 


(x) ge (y) nd y(s 
A) are nr RE Gy BMI SCI Megteg elegiagy CD 


mel<p<q;s<n;—nlp’ <k<h <s/q, a noctosHHaa cy 3aBHCHT JIMUIb. 
otn, p, k, s,g,h. Benyuae n = 1 HepaBenctso (1) ycTaHoBneHo Xapyzy u 
JIutTabBygom ((?), cTp. 359, n. 401). 

Kak noka3anu Xapau, Jlutrappyz u Ilonua ((?), ctp. 346, m1. 382) npn n=]; 
C. JI. Co6ones: °) npp s=n > 1; BUI. Uneun (¢) npa’s = n == 4) Hepa 
BeHcTBO (1) cnpaBeqinuBo npu h=k= 0 (p<q). Bynem o603HauaTb HepaBeHCTBO | 
(1) npu h=k=0 uepes (1’), a KoncTanty Hepapencrsa (1’) yepes c’. 


Ilyctb Ry — nognpoctpauctsBo R, pasmepHoctu ¢t < n. Uepe3 R,_; O603Ha- Ff 


4HM OPTOrOHaIbHoe JononHeHHe K R; BR,. CnpaBelHBo culeqyrouee HepaBeH- 
CTBO, OOoOuLalollee HepaBeHcTBO (1): 

Teopema 1. Ilycmo RsOR, (S< 1)aGk. =a eee O)aliiper= 
noaoncum, umo Rs, .CR,+ (0<s—s Ke n—t). 

Ecau uucaa p, gq, k, h yodeseneon aon YCAOBUAM 


DP <0 a 


mo cnpasedrueo Hepasencmeo 


Bere 


f (x) g (y) n s 
IN | Sir nn AL Gy AMOS elf git 1 lutea» 2) 


20€ rn_+(x) — paccmonnue om x€Ry Oo R;; rss (y) — paccmosnnue om y € R. 
00 R.} Cy = Cyc; — NocmonHHaA, sagucHUaA AU om nN, Dy Ryot,.5)-G, Lae 
Jloka3aTembcTBO HepaBeHcTBa (2) OCHOBaHO Ha HepaBeHCTBaXx (1), ae ) W mpo- 
BOAUTCH C MOMOULbIO OfHOrTO mpHema I[Ineccuca (°). 
JleicTBUTeIbHO, HE OFpaHHyHBaA OOULHOCTH MOMKHO CUUTATb, TO 


Riv X44 = 4 ee 

Rai hy She Se es 

Re 3 Kea og ee eee $=) knee Ol 
Re: Xoti = Xe4p =... = X, = 0; : 
Reese ApH Xp Sw cS KS. - = Xn—sto = 0. 
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Torga Jia moOnx x6 R, Hy ER, CipaBeqIUBAa OWeHKAa 
r(x, y)> (3) 
= (Ai Hi)" (Xan)? (x — 94 day le tea 1 ees mee =Tr(Xx, y); 
ies. +. ay eae Pars Naor Oe ge) ROO SA) le a (MY) = Akg : 


C momouybio oueHKH (3) MOJTy4HM 


IS 


Rs—o Rn—t 


If (x) g (y) (t)J4)(0) (n—t) J1)(s—s) 


1 


Nat, SER TAILLE? he en I 
PS alpers Cay Nar ales BAM oA ga Ay 


Ilocuie SToro WoOKasaTeIbCTBO HepaBeHCcTBa (2) CBOMUTCA K MOCJENOBATe/IbHO- 
MY IIPHMeHeHHIO HepaBeHcTB (1’) u (1). 

2. Hyctp &, — orpanuuenHan o6nacTtb R,, 3Be3,HaA OTHOCHTe/IbHO He- 
' Koroporo mapa. B copoxynHocTH C’ scex / pas HempepbiBHO Auddepenuupye- 
MEIX B 9&2, (pyHKUHH BBeemM HOpMy M0 @opmyse 


ak, (4) 1 (2) |epan +a (*) Du (x) [Laps (4) 


n—t 
ale 


u 2) "7/2 
swio[ 3 bags) 


i oe oe On OXS «ox 


: fee 
ee <b 


3ambikaHve MHOxKecTBa C/ no Hopme (4) Ha30BeM 1 pOCTpaHCTBOM 

Wer (On, R,). Jlerko noka3aTb, 4TO Nowyuaiollvecd Mp TaKOM MOMOJHeEHHU 
- dyHkuuu umewT B 2, O6oOmeHHbIe NpOHsBO_HbIe nopayKa J. Hopmy B mpo- 
. l 8 

ctpauctBe W,, (Qn, Re) onpeqemuM copmyonH (4). 
O6osHauum Q, = ©, (} R;. AHamorH4HO MO%KHO BBeCTH MpocTpaHcTBa 

Win (Qs, Ro) (RoC Rs) hyHKuui wa Q,. 
. C nomomp1o HepaBeHcTBa (2) H MHTerpabHoro mpeszcTaBieHua C. JI. Co6o- 
yesa ((*), crp. 62) dyHKuui us C’ MoxeT ObITb OKa3aHa Ceqyioujan Teopema 
BJIOXKCHHA. 


Teopema 2. ITycmb Rn, Rs, Ri, Rs yOosremeopsiom ycaosusam meopemot | 
ER —— . Toeda npocmpancmeo Wie (Q,, Rz) e2onceHo 6 npocmparncmeo 


Won (Qs, Ro) uw cnpasedauso Hepasencmeéo 
j 


(5) 


<clul,: 


Ll ag Re ) pene) 


i ©) 


Ea eh 


s—s p 


b<h<i=*(2—1—k +m); 


an , mo 
p 


li") 


<1 ae ne Me 


[i 18) 


ecau we 1lt+tk— 


i 7S 


Rae LR mnt 


| 
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a 4ucAo g 6 OOOUX CAYYaAX ONpedeanemcaA pasencmeom 
— Sp 
eg n—(lL+k—m—h) p° 
n sk 
Il. Ecau me laarit peace 


g uh, yoosremseopstoujux yCcAoeUusm 


, mo Hepasencmeo (5) cnpasedauso npu asrobolx 


aa 


1<qga, he 


3ameuauHnue. IlepBaa uacTb Teopembl 2 Oe3 H3MCHEHHA MepeHOCHTCA 
Ha KJaCCbl (PYHKUMA B HeOrpaHWyeHHbIX OOMaCTAX, PaCCMOTPeHHEle B (?). | 

IIpu s = 2 HepaBeuctso (5) nomyyeHO Tip HeCKOWIbKO Oomee OOMIMX Mper- 
T1OJIOXKCHUAX OTHOCHTebHO O6macTH 2, B padote B. I]. Mapua (’). Ananoru 
HepapeucTBa (5) HMeloTCA TakKxKe B paGore M. WU. Bunmxa (8). 

3. TIpupeqenupiii Bbiime MeTO_ WOKa3saTebCTBa HepaBeunctTBa (1) mo3BOuIMeT 


IOYaHTb HepaBencTBo (5) Ayia orpaHvueHHOH oOO6macTH Q,_¢ = Q2{) Ra+ 
aA ae an a V1) Sees 
B cayuae o = 0(¢ > 0) aBcayuae s (h = 0), Ho npu 1 pa pee 
Boponexckni Tlocrynusio 
JIECOTEXHHYCCKHH ~MHCTHTYT 17 XI 1960 


WMTHPOBAHHAA JIMTEPATYPA 


1B.11.T ay w ko, JIAH, 126, No 3, 467 (1959).7, FT. X. Xapgu, Lx. E. I urtas- 
BYQ, I. Tloaua, Hepapenctsa, WJ, 1948. %C. JI. Co6omaes, Mateo. 
peeks 4 (46), 471 (1938)... * B. Ilo Mas y Bee SME, 8 i 4d, Oe a Osa 

du Plessis, Trans. Am. Math. Soc., 80, Nol, 124 (1955). §C. JI. Co6omeps, 
Hee IIpHMeHeHHA CyYHKIMOHaJIbHOrO aualga B MaTemaTHuecKoll dusuKe, JI., 1950. 
7B. T.Uapun, JAH, 129, No 6, 1214 (1959). ®M. UW. Bumwutk, Marem. cOopH., 
35 (77), Ne 3, 513 (1954). 
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SC 


ecau / — Hellenoe. 


Jloxaagn Akagqemuu nayx CCCP 
1961. Tom 137, N: 6 


MATEMATHKA 
B. Tl. HJIbHH 


_ 0B ANMPOKCHMALLMN ®YHKIUMM W3 MPOCTPAHCTB 
Wwi(D) MW Wi)(D) HETIPEPbIBHO AH®OEPEHLLMPYEMBIMH 
®YHKUN SMH 


(IIpedcmaeaexo akademuxom B. H. Cmupnoseim 28 XI 1960) 


I. Ilyers D — koneunan uM OecKOHeyHad OONacTb -MepHOTO S3BKHOBa 
mpoctpanctsa £,; / — nomoxuTeibHoe (He O6H3aTeEIbHO WemOe) UHC. 


Uepes Wi) (D) (p > 1) 6ygem o6o3Ha¥uaTb MHOKeCTBO. BCeX (yHKLMA 
7 (X) (X = (4, ..., Xn)), ompeqemenupix B D, umemux Bce o6o6mjeHHEIe 


B cmbicne C. JI. Co6onespa (!) npoussogHple nopagKa /= [/] ([/] — 
mela uacTb J), yOBNeTBOPAIONLHX YCJIOBHAM: 


1) Vey oy =[\ 1F XO pax]? <o0; 


D 


n ; aly (X)’ A up 
Fw) =  D el Bas | aX] <>, 
; Lyyeeey ZI D 
ecuH 7] — wenoe, HI 
a! f (X) ary) |? 
- ON) cts DF prs PORE we 1/p 
: a 2 1 L 
, \) Fh 
2) Wrm= 2 |\\\_ax—vpreie eV Jax] <x, 
Lipsey ia _D D / 
ecu / — Heleoe. 
Tlom0>KuM 
| Flip eo) = ep wo FHF, oy 


“ AU : 
M3 kjacca dyHKUHH, NpHHaekallHx W? (D), Bpizenum noyksacc (pyHkuni, 
HMeIOUHX BCEBO3MOXHbIe OOOOUIEHHbIC MpOH3SBOAHbIe WO MOpARKa / 
BK JIOUMTECAbBHO, NpHHalmexamue L,(D). Stor knacc pyHKuHH Oyyem 


o6osnauaTEW 9? (D). 


Tlon02KuM 
l 


1 “3 Ai ie 
IF hyn = I F109 (oy, 
ecu / — lenoe, H 
T 
a 
Illy) = pa | 


ia | i LM) + | i IL) 
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[pu usyyenun npoctpancts Wy,” (D) u W,? (D) Baxnoe sHayenve npHo6pe- 
TaeT mpoOsleMa allmpoKcHMalHu *yHKUMH f € WY (D) unu f € Ve (D) B HOp- 
me W\)(D) uM, coorBeTcTBeHHO, Ww (D) mpu noon _MOceqOBaTebHOCTH 
yHkuni g, (X) (v= 1, 2,...), MpHHanexanyyx Cc (D), rne D =D +T, 
[ — rpaunua D. 

Ecau D = E,, TO Takand anmpOKCHMallHa C OOOH CTeMeHbIO TOUHOCTH OCy- 
ILECTBIACTCA TPH MOMOMLH cpemHux cbyHKuH ('). Ec xe D He copnayaeT co 
BCeM IIpocTpaHcTBoM E,,, TO, KaK H3BeCTHO, OHA He BCerga BosMomHA. JA CJy- 
qa, Kora rpanuya o6nactH D mnpunayiexuT Kaccy C“), BOSMOKHOCTb Tako 
annpokcumanuu gaa dynkuun f 6 Wi) (D) qoxasana Oia B. M. BaOuuen (?) 
(qa uenoro 7) u JI. H. Cno6ogeuKkum (?) (qa Henenoro /). IIpu nenom / aaa 
93TOro »%Ke Kulacca dyHkunit E. Tanpapyo (*) nomyun ananorM4Hblt pesyJbTaT 
B Ipeqmomoxenun, uto D — orpanvueHHas oOacTb, TPpaHuua KOTOPOK mpHHay- 
JlexuT Kaaccy Lip 1. na dyHKuni, npHHaqnexkanyux Ws (D), BO3MO%KHOCTh 
yKa3aHHOM BbIe almpOKCHMauHN oKa3aHa JIA Clyaan, Korga D — orpaHu- 
ueHHad OOACTb, 3Be3QHaA OTHOCHTebHO HeKOTOPO BHyTpeHHe Touku D (°). 

IIpHBOqHMbIe HWXKe Pe3YJIbTATLI OTHOCATCA K STOMY Ke KPyry BOMpPOcos. 

II. Ilyerb D — koneuHasd WH OecKOHeuHad OOaCTb SBKIMAOBa MpocTpaH- 
cTBpa £,. Brpemem cusielytoulve onpeyeenua: 

1) Bygem ropoputs, uro DEC (H, 0), ecuu Aa Kapow TouKH X ED cy- 
ULeCTBYeT /1-MePHbIli 1apOBOH CeKTOpP C BeplHHOH B X pafuyca H uc TeleCcHbIM 
yIIOM 6, WeHKOM cogepxamuiica BD. 

2) Bynem ropoputb, 4To o6macTb D mpHHagqexuT Kaaccy C (H,o, K, i) 
u nucatb D €C (H, 0, K, A), ecu Oa YROBMETBOpAeT CeAyIoOuleMy yCJIOBHIO: 
WI mHOObIX AByXx TOUeK X nu Y u3 VD, Ana KoToppix |X — Y| < H, cymectBy- 
1OT -M€PHBle WapOBble CEKTOPbI C TeJIECHBIM yrJIOM O MU paguyca << K|X —Y | 
c BepuinHamu B X uY, cofepxamiueca BD, npuuem Takue, 4To ecu uepes G 
OOO3HaAYHTh MepeceyeHHe STHX CeEKTOPOB, TO CIpaBeIHBO HepaBeHCTBO: 


mG>Aa\x —Y|", 


re H, o, K, } — nonomwutTesmbHble (PUKCHPOBAaHHble IIA WaHHOH OONACTH 4HCa. 

OuepngHo, ecru DEC (H, 0, K, 4), To D EC (7/2, 0). 

3) Uepes Ds Oynem o603HayaTb OOsaCTb, COCTOALyI0 U3 ToueK D, paccTos- 
HHe KOTOPBIX OT rpaHHubl D Oombute 6. 

4) Byzem rosoputb, 4To o6sacTb D o6manaet cBoucTBOMA (N, x), H MHCaTb 
D€A(N, %), ecu cyulecTByIOT Be KOHCUHbIe CHCTEMbI N-MepHbIX OOslacTeh 
Si,...,Sy HS,,..., Sy, Kaxklad 43 KOTOpbIx O6pa3yeT noKpbiTHe D, yyos- 
J€TBOPAIOWHX CeqyrouyuM ycnopuam: a) S;CS;(i=1,...,N), mM ecan 
X€S;, Y €S;, T0 |X —Y | >> 0; 6) mHomectsa D; =D-S;, D; =D=(Si)xjo = 
=D-S,, D; =D-S;) (i= 1,..., N), a Takxe MHoKecTBa D,-D, (i, a 
= 1,..., N), ecm OHH He TycTbIe, ABMAIOTCA KOHCYHOCBA3HBIMH; B) Id Kaxk- 
oro MHOxecTBaD, = D-S" (i = 1, .. ., N) cymecrByer Bextop Q, TaKkoi, 4TO 
TpaHcaauua D’ Ha Bextop ¢Q; npH mpousBombHom ¢, 0 << ¢< 1, nepeBoguT 
D, B o6nacth 2”, BHYTpeHHIOIO OTHOCHTembHO D, T. e. TaKyio, 4TO 
(82.5 Be —D) 10) ieee 

SameTHM, 4TO eCIM HeKOTOpan O6nacTb S’ aABIAeTCA CTporo BHYTpeHHelt 
mogqo6nactbio O6actu D, To coorBercTBy1omlHii ef BeKTOp Q; MOXKHO CUMTAaTb 
HYJICBLIM. 

OtmeTHM TakxKe, 4To ecuu D — orpaHwMuenHan oOacTb, rpaHuwa KOTOpOH 
mpHHaliexuT Kuaccy Lip 1, To cymlecTByroT TaKHe MOMOMKUTeMbHBIE YHCNAa 
A, 0, IG i, N, XK, uto D 6 Cate 0, k, i) uD EA (N, %). 

III. Bo pcex mpHBoxMMbIX HWKe Teopemax q, (X) 6yfyT O6o3HayaTb *yHK- 
UMW, HMeIOU[He HeMpepbIBHbIe MpPOH3BOZHbIe sOOOTO MOpAyKa BO BCeM MpOCT- 
pauctse &,,. 
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Pet wee wa 


hreapema 17, Ecau few) (D), p>1, l— yenoe, DEA (N, x), 


mo cywecméyem nocaedosameronocmo dbynkyui gp, (X) (v= 1,...) maxas, 
4mo 


lim | i — ®v hy) = 0. 


JlemMa. /ycmo f (X) € We (D) u umeem nenpepoienoie npouseodnele Oo 
nops0Ka | = [1] e D, DEC (H, 9). Toeda dan no602e0 yenozeo s, O<s< 1, 
cnpasedauso Hepasexcmseo 


HF lhe SCr Me Coyll Flynn,’ 


Ecau 1! — neyenoe, D EC (H, «a, K, 4), mo cnpasedaueo makone nepasexcmso 


is ls 


alee, ines C2 If ee fll ; 


Tlocmosnuole C, u Cy, ne 3aeucam om f. 


C MOMOMLbIO STO JIEMMbI OKAa3bIBaIOTCH CIeMyIOUlHe TeOpeMbl. 

Teopema 2. Ecau fe WD), p>ly 1—yene, DEAI(N,x) u 
D€C(H, 06), mo: 

1) fe Wp’ (D); 

2) cytuecmeyem nocredosamervHocme dynkyui gp, (X) (v= 1,...) makaa, 
4mo 


lim LF — & lly) =9- 


Teopema 3. Ecau few! (D), p>1, 1— Heyenoe, DEA (N, x), 
Die, K, k), mo: 


1) fe W,” (Dd); 


2) cywecmeyem nocaedosamerbHocmb dynkyut gp, (X) (v= 1,...) maxaa, 
4mo : 
lim || f — @» [yoy =; 0. 


3ameuau He. Ilycth f (X) u oOnacTh D yoBeTBOpAIOT yCJIOBHAM TeO- 
pempt 2, ecu / — wenoe, HIM yCOBHaM Teopempt 3, ecu / — Hemenoe. IIpeyno- 
JIOKHM, KpOMe Toro, 4TO Qa 060ro WeNoro m, O< mn, M BCeX NpOHsBO]- 


HBIX TMopayKa / = [/] cnpaBeqMBbl HepaBeHCTBa 


n 


1/p 
sup| en | D4f (X) pax | < Ma", (1) 
D 
(wien 
ecmuH J — wenoe, HH 
n n 
: te (xX) —D! Ff (Y) IP Up . 
sup| rk (\.. {Phen e tr a) ax| <Mad*™, (2) 
4 d Tet ato ws Sea? A 
({2m] n—m) 
ecmu 1 — neuenoe, rye M > 0, ao, (m = 0, 1,..., 2) — MOcTOAHHBIe 4HCNAa, 
—— its 
piieenied, >, >>... > a, = 0, “an <= ne [Dn ]4__, — MHODKeCTBO 
Touek o6actu D, orcTosllux oT HekoTOporo ceyeHna D,, OOnacTH D runeprso- 
CKOCThIO Xm4i, = const,...,%, = const Ha paccToaHHe He Ooubue d. 


* Ecnu D — orpannuennaa O6sacTb, To Teopema | HeABHO COfepxKHTCA B pesybTaTAax 
E, Tanpspyo (*). 
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MoxkHOo 10Ka3aTb, 4YTO HepaBeHcTBa (1) u (2) OyZyT UMeTb MECTO TaKxKe JIA 
(byHKIHH @, (X), MOCTPOCHHBIX COOTBETCTBEHHO B TeOpeMax 2 4H 3. 
STO 3aMeuaHHe MO3BO/AeET PACpOCTPaHUTb pe3ybTAaTHI pador (°, *) Takxe 


Ha dpyuKunu f (X) € Wi) (D), ecum D yyosnerBopser ycnoBuam Teopempl 2 
win 3. 


JleHuurpaycKoe oTgejeHne Iocrynusio 
Martematuyeckoro nucTuTyTa HM. B. A. Crekuosa ; 17 X11 960 
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Woxnagm Akagemun nayr CCCP 
1961. Tom 137, N 6 


MATEMATHKA 
M. B. KANMJIEBHY 


O CHHIYJIAPHbIX MPOBJIEMAX TYPCA B OKPECTHOCTH HYJIEBOU 
WM BECKOHEYHO YAAJIEHHOH OCOBOM XAPAKTEPHCTHKU 


(ITpedcmasaeno axademuxom H. I. Tlempoeckum 22 XI 1960) 


Paccmotpum B o6nactu D (OK x << %, 0 << y < y) ypaBHeHue 
Beg BG) — <2, 4-'A (x). 2, 4- B(x) 2-0 C(x) 2 =.-0, (1) 
nojaraa, auto A (x) > 0, B (x) uC (x) HempeppIBHEI BMecTe CO CBOHMH MpOHs3- 
BOJHBIMH 2-ro NopsyKa Ha HHTepBasie X (O< x < x,). OGosHauum 2 (x, y, B,C) 
\pemenve (1), QBaxbI HeNpepbIBHO AMpdepeHuupyemoe B D, Ana KOTOporo 


2(0.y)=fy), 2(x,0)=0, f (0) =0. (2) 


_IIpu stom, kak uw B (?), Oyfem cuntTaTp, uTo f(y) ,mpHHaquexuT K Kuaccy Cp 
Ha oTpesKe Y (O< y< y,) ocu Oy. 

} IIpu u3yyenun cuHryiapHow 3anauu Typca (1), (2) Baxuyio pow urpaer 
' cneqyiomuai npuuuun Jitoamena: ecau U (x, y) — unterpan ypaBHenusa (1) 
_¢ pa3pBIBHBIMH KpaeBbIMH aHHbIMH U (0, y) = 1, U (x, 0) = 0, To 
‘ 


¥ ¥ 
z(x,y, B,C) =D,\U (x, y—W Fm) dn =\U le, y—naf(n). 8) 
‘ 0 0 
» Korga A (x) = A (0) =a, B(x)=B (0) = 4,C (=O, 7. e. z (x, y,B, C)= 
> = z (x, y, b) ynosnerBopset ypaBHeHuto (') 


; L (2, 6) = x4zy + az, +6z2=0 (a>0), (4) 


' ponyuaem U (x, y) T (6) = y (6, ay/x), rae y (6, z) — HenonHaa ramMa-cbyHK- 
| Wns Sinepa. CymecTBoBaHve paspbiBHBIX pemleHui U (x, y) B oOmlem culy4ae 
' (1) qoKasprBaetca MeTOOM nocNeqOBaTeMbHbIX MpHOTHKeHHI. 

@uKcupoBaB MpoH“3BombHy10 TouKy M (x1, yi) 6D, nocrpoum npsmoyroub- 
-Huk G= OAMBO c sepuimuamu O (0, 0), A (11, 0), B(O, yx). Nycts z = 0 
na OA u OB. Tloxaxem, uTo Torna z = 0 Berony B G. JlelicTBuTeIbHO, YMHOKUM 
' (1) wa 2[xz, + B(x) z], a satem, wHTerpupya pe3yabTar mo o6sacTu G, 
'umpumeHum Teopemy JIpuua. Torga nosyaum \ (AB + Cx) 2dy + 
| AM 
i+ \ (a, +.B)? dx +\\ Axet + [2BC — (AB + Cx);]e*) dx dy = 0. Or 
BM ‘G 
)ciofa mpH ycnopuax A >0, BDO, C > 0, 2BC — (AB + Cx), > 0 Bu 
_TekaeT, uTo z = 0B G. C nomob dopMys CBA3H MOMKHO NepeliTH B (4) oT oT- 

PHUaTeIbHbIX b K MOMOXKTCI_HBIM HW TeM CaMbIM PaCIIPpOCTPpaHHTb AOKasaHHy!0 
TeOPeMy CJ,MHCTBEHHOCTH H Ha MapamerTphi b < 0. Kak mokasbiBaioT No/y¥eHHble 
OUCHKH, Np MasbIx sHaveHuAx y/x Ja ypaBHenus (1), Kak B cayuae (4), 
U = 0 [(y/x)*], nostomy uuTerpaut B (3) CxozsTca TombKO Korga b > — I. 
Teopema l. /Tycmp V (x, y) yOoeremeopsem ypasnenuto XV yy + AV, + 
+ (Be — Bi) V, + (C2 —Ci)V=0, uu paspoleHeim HaYaAoHbiM  YCAOBUAM 
(x, 0) = 0, V (0, y) = 1, a z, = zx, y, Br, Cy) — pewenua sadaiu (2) 
eee, C) = 0 (k = 1, 2). Tozda, ecau ba — ii > = 1, 
¥y y 


b aley) = D,\V 9 — 1) an) dn=\Vi,9— Ma, man 6) 
0 0 


¥ 


t 
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ITpu smom camu pesoaveenmet J[ramean U1, U2 uV ceasanel pasercmeom 


y 
Us (x,y —n) =D,\V (x, 9-8) Us (x, t— ») dt. (6) 


n 


B cayuae (4) VI (62 — 61) = y (62 — 61, ay/x) wm (6) cBoquTCA K H3BeCTHOK 
TeopeMe C/IOKeHHA AA yHKUMH y (a, 2). Tak Kak yCJIOBHA, OMpesenaioulue 
V (x, y), AHaOrHUHI TeM, 10 KOTOPbIM cTpouuch pewenun U (x, y), TO Ha 
V (x, y) MepeHocaTca BbIBOZBI, nowyyeHHble Aa U (x, y), HU, B YACTHOCTH, TIpH 
MasbIx y/x 3yecb V (x, y) = O [(y/x)%—&]. PapencrBa (5) TeMM 2Ke MeTOZaMH, 
Kak MH dopmywibl (3), OOoOujaioTca Ha cnyyal, Kora b2 — bi <—1. Hanpumep, © 
OJIb8yACb CAMBOJIOM LpoOHoro AudpepenuMpoBanua PumMana—JIvyBHAA H M0- 


naraa f (y) C Ch (Y), Hatem npu b=b2—bi>—n u mo6om n= 0,1, 2,... 


z (x, y, bs) =(x/a +D,*) Dy IDG 2 (x, y,.ba)1. (7) 


OTH pAb oOpzipaiores, Kora b= —m(m= 0, 1, 2,. . .) H RatoT pasoxwKenue, | 

5G m 
oTBeualollee peKyppeHTHOMy CooTHOeHHIO Zz (0) = (1+ =D,) z(o+m) ana | 
CM@KHBIX cyHKunh z(x,y,6 +m) (m=O, 1, 2,...) (). aa noctpoenua | 
onepaTopos mpeoOpasoBanusa 7, , OOpaTHbIX m0 OTHOWeHMIO K (5), JocTaTO“HO 
HaliTu u3 (5) 2, (x, y), T. €. pewiuTb (mpH x = const) HHTerpabHble ypaBHeHuA 
Boupteppa nepBoro poya THMa CBeEpTKH C CHHTYJIAPHbIMH Afpamu V (x, y — n). | 
Tax kak z(x, y, 0) =/7(y), TOT,’ fair, B uacTHOCTH, OOpameHve cbopmya (3) 
OTHOCHTebHO HayabHon cpyHKuMH f(y). Tak, Hampumep, f(y) = (x/a)? x | 
x exp (— ay/x)Dj* Dy [exp (ay/x) z (x, y, 6)]. Tlonyaus nogo6upie o6pamenus | 
f (y) =T;,* [z(x, y, B, C)] ana (1), MowxxHo o606uHTD 3aTem (5) Ha cryuai, 
Kora HavasibHble 3HaueHHa fi (y) u fa (y) MHTerpasOB Z, M 2, CBA3AHbI Hamepey | 
3aJaHHbIM CooTHOWIeHvem. Hanpumep, 


2, (x, y, ,) = a DD ae 21 (x, y, b,) (62 > 6, > 0), (8) 


€CJIH TAKOMY 2K€ paBeHCTBY yOBNeTBOpsAIOT fi (y) u fe (y). Hapagy c Ty, BaxKHo | 
paccCMOTpeTb TakxKe OMepaTOpb! npeoOpasoBaHun T,, eHcTByroljwe moO CHHTy- 
JISpHOH TMepeMeHHOM xX. 

Teopema 2. Ilycmo z(x, y,b +n-+ 1) — pewenue 3adauu z (0, y) = 
= (— a) (6) aay fy), 2 (x, 0) = 0 Ona ypaenenua L (z, b +n-+ 1)=0, 
npusem f (y) Crt}. Toeda umeem mecmo paeexcmeo 


2(6) = 3} On /a(—2)' mm +4\w—Hrz2Gyo+at+ Da ©) 
k=0 0 


SacsyKUBaeT BHUM@aHHA elle OWHMH KJlaCC CHHIYJIAPHbIX 3ayay [ypca, rye 
HYJI€BbIe HavaJIbHbIe 3HAYCHHA 3alaiwoTCA Ha OeCKOHeYHO yasleHHOoHu peryJaAp- 


HOH XapakTepucTHKe y = — oo. A MMeHHO, OO03Ha4MM Yepes 2, (x, y, B, C) 
HHTerpasl ypaBHeuna (1), Aaa KOTOporo 
2 (0, y) =f y), lim a (%, y) =0, f(—'c0) = 0. (10) 
y+ —0o 


Tlonaras, uro f(y) 3aqaHa Bcioly Ha nomynpaAMoli — 00o Cy < Yo, MOJIY4HM 
npu b> 0 
y 
4 b pos 
20 (% 9,0) = rar(S) \ Y—n)exp[—ED| F(m)an, (11) 
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n 
a xorma fj (y) CC, (co <y<y,), b>—n—l, 25= b) (5), / Rl (—+)"x 
k=0 
ney '(y) 4-R,, Tae a® T (6) R, = \ exp (—a&) ¥(1—b6, 1—b—n;at)x 
0 
XA (y — xb)dE. Dna 2) HM€IOT MeCTO CBA3H, aHaJIOrHuHbIe TeM, KOTOPBIM 
yopueTBopser z (x, y, 5). V3 (3) cnegyer lim [x?z (x, y, 6)] = aD; f(y)= 
= ®(y). Takum o6pasom, z(x,y, 6) npedcmasasem coboii unmeepan ypasnenua 
(4), npasuronoliii 6 oKpecmHocmu cuxeyAapHoll xapakmepucmUKU x = co, C NOKA- 
samenem amo ocobott aunuUU, pasxoim b. losTomy c weabiO u3y4eHHa z (x, y, b) 


B OKPeCTHOCTH x = co yOOHO BBecTH yHKuHIO uw (x, y, b) = x-°z (1/x, y, 5) 
HW TeM CaMBIM CBeCTH paccMoTpeHHa K 3amaue Typca: 


£ (u, 6) = uy + axu, + abu = 0, (12) 
u(0,y)=@(y), u(x,0)=0, (0) =0. (13) 


_ Ee pemienve nonyuaerca us (3), ecu mepeliru or f (y) k ® (y), u uMeer BU: 


¥ 


a (x, yb) =D,\U (x,y — 0) O(n) dn =\U (x,y — 0) d® (n), (14) 


\ 0 0 

_tpHuem Ha stot pas U (x, y) = 1F:i (6, 1, — axy). Hao6opor, (3) BosHuKaer 
; v3 (14)-u cpasu © (y) = aD,’ f(y). Upuw 6 = 1, 6 = 4/2, b = —m u b= 
=1+m (m=0,1,2,...), 1f1 B dopmymax (14) samenutca pesonbBeHTamH 


i exp (—ar), exp (—ar/2) [, (ar/2), Lm(—ar) “exp (—ar)L,,(ar) (r = x(y —n)) 

-cooTBetcTBeHHO. IJonarax B (12) ab=k?, a 3aTem mepexoga K mpeleany 

“mpH a —0, npuyem aia w = lim u (x, y, k?/a) K TenerpapHomy ypaBHeHH10 
a>0 


wW, +kw=O0. Taxol xe MpeAeIbHBI mepexoq B (14) qaer U (x, y) = 
B= lim 1F1 (R?/a, 1, — axy) = J, (2k V xy). B dopme (14) s3anncipaetcs u 


» 


a0 
| pemteHHe mpo6sempt (13) aa SOomee oOulero ypaBHeHHa 


4 (u,b) = uz SEA (4) a, 1 Bi(e) w = 0, (15) 


‘rae ‘A (x) u B (x) C C2 (X), a A (x) = O (x) npn x — 0. Ucnonpsya B xKaue- 
‘cTBe MaxkopaHTp! (12), MoxHO NOKa3aTb, 4TO 3yecb U (x, y) npeqctapasetca 


‘paBHOMepHo H aOcomoTHO CxOJaulHMca psajyom U (x, y) = » U,, &)'y*13 KO- 
5 n=0 
‘TOpoM U,(x) Bbipaxkarotca uepes A (x) u B (x). IIpu stom, ecu | (y)| CK 
Ha Y, a ua otpesxe X A (x) = xa (x), |a(x)|<M, |B (x)|< MN, rye 
K, Mu N — nonoxutenbubie KOHCTaHTHI, TO | Z| << KiFi (N, 1, Mxy), (x,y) €D. 
Takaa »e omeHKa, Hoc K = 1 umeer mecto u gaa U (x, y). Paccmatpupaa 
peulenua u, = u(x,y,B,) ypasHesui £ (u,B,) =0 (k= 1,2), mpu- 
XOJHM OMATb K paBeHCTBaM (5), HO Tenlepb saspo V (x, y) onpelensnetca 13 
V., + AV, + (B2 — Bi) V = 0 u HauanbHbIx ycnosuii V (x, 0) = V (0, y) = 
= V(0, 0) = 1, He cogep»xamjHx CKaukoB, B Cuy uero V (x, y) HempepbiBHa 
BD  BBIMHCAeTCA C MOMOMIbIO TAKHX 2Ke pAMOB, Kak H U (x,y). B caryyae (12) 
V = 1F: (62 — bi, 1, —axy), a pewenuto w orgeyaet V = J, [2 Ve — ki) xy). 
Jina (15) mpu |B2—Bil|<MN,, |V|<1F1(N,, 1; Mxy) BD, npugem u syech 
Ui, U2, V caa3anbt dopmy.oli (6), KoTOpaA B yKa3A@HHbIX BbIIIe YaCTHbIX CuIy- 


3 JAH, oe aod; Ne 6 4289 


| 


asaX CBOMHTCA K U3BeCTHBIM HHTerpasiam Bateman’a—Erdelyi u Connuac pyuK< 
wHamu 1F1, J, (z) (°). : 

Ilyrem npeoOpasopanua (8) MOxHO HM HeMmocpeyCTBeHHO NepeiTH oT cop- | 
mya (5) uit z (x, y, by) K COOTBETCTBYIONIMM CBASAM [it u (Xx, Y, D,) H Ha0Go- 
por. Bosee o6ujve onepatopbl mpeo6pasoBaHusa TuMa CBepTKH, Tae D, (y) MoxeT | 
oTmHuaTeca oT ®, (y), yaeTCA NOCTpOuTb, eCIM, NOMarad x = const, oOpaTuTs | 
HHTerpaibHble ypaBHeHua Boabteppa (14). Tax, wuanpumep, ® (y) = | 

y | 


¥y 
= exp (— axy) \ 1Fa(b, 1; ar)D,,lexp (axn) w (x, 9, 6)1dn, © (y)= \ Tan(2k Varvara | 


0 | 
X W, (x, N, 2) dn. Tlogqo6unie cBa3H JIA mpuMepa cTpoatca, Korga QD, (y) = | 
= P (y) ®, (y), rue P (y) — npovspobHad BecoBad (byHkuMa, mpuyem qa | 
HHX Hapsfy C HHTerpalbHbIMM COpMaMH HaXOfSTCH paslOKeHHA Uy = | 
—V," [P(y) exp (— axy) Vio (e*#m1)], w2=xe [P(y)x; ml, u= | 
— V7" IP (y) x, tw, w2 = x2IP (y) exp (—axy)V24(e%# u1)], rue Va=1+-axD;", 
% = exp(—#?xD,"). OyxKuun u (x, y, b;),w (x, y, k;) CBASHIBAIOTCA HM TO Te- 
pemeHHol x. Hanpumep, u (6 +27) (6),= x2 Dz [xo+"—1u (6)] (n=1,2,...), apy | 
il kh xe hee 

b>0, k#=O0u(x, y, 6) = FO (=) \ eo exp (— <3) wi (x6, y, k) dé. 

0 | 

Kpome Toro, ua u (x, y, b,) BBINOHAIOTCA COOTHOIMeHHA (9) H paBeHCTBa | 
BUa Uy = Ty [ui], Haligenupte B (1) (cm. B(*), (6) u (11)). 
K noO6HDIM BHIBOJaM TIpHXOMMM TakxKe, W3y4aa pemleHua U, (x, y, D,)| 
sagauu (10), (12). Samerum yanee, uTo (12) OOnanaeT CeLyIOulLHM CBOHCTBOM: | 
eCJIH u, (xX, y, a,b) — uHTerpam STOO ypaBHeHHA, TO eMy ynoBserBop ser | 
HW (yHKUMA U, = exp (—axy) u (y, x, —a, 1 — 6). Ilytem tTaxoro mpeo6pa-| 
30BaHUA pe3YyJIbTATbI, MOyYeHHBIe JIA w(x, y, 6), MepeHocaTca Ha pemenus| 
u(x, y, 6) npo6nemer Typea u (x, 0) = ® (x), wu (0, y) = 0, ® (0) = 0. Ob6o- 
3Ha4HM, HaKOHeL, uepes v (x, y, b) pemieHve ypaBHeHuA Mapadosmuyeckoro Tuna! 
XUxx + bv, — av, = 0 (a> 0) c KpaeBnimH jaHHpmmu (2) (1,°,4). DyxHK-| 
Wa v (x, y, b) Takxe mpeycTaBaeTca B topme HHTerpaa J[oamena (3) c aL-} 
pom [ (1 — db) U (x, y) =T (1 —8, ax/y). 
Teopema 3. Ipu \cY (OO) b,) =  t1)) col oe 
xT (+b) =—-T— bz) WU NpOUseOAbHOLX HeYyerbLx sHaYeHUAx bhi > 0, 
bo > 0, b= bk —hi > 0, '6=b1 — bo > —1 Umewom mecmo ceasu | 


(x, 7, 0.) = o,| got (E - 1) 1y (xE, y, i) dé; 


0 (x, yy br) =cax™ Dy | BP (E — x) 0 (Ey, bs) dE, 


x 

a daa m= 1,2;... 00) T Gro) PO) Dx 2 me 
OTH POPMYJIbI OMpeLeAIOT OMepaTopbl MpeoOpasoBaHua THMAa Heapeapta 
%. u B,', yoBnerBopsimue ToxgectBam (5) %,LY f (x) = LYS, f (x),| 
BLY FO) = 108s FO), LPFG) = BLP BF), 17 @ = 
BLY B,* f (x), ecnu f (0)= f (co)=0, LY f= xfer +bnfe (R=1, 2). | 
AHaJIOrHUHBIe Pe3YMbTAThI MOMyAaIOTCA UM WIA WHTerpama vy (x, y, b) 

KpaeBbIMH JaHHEIMu (10). 
Mocxosckui Beyepnuii Ilocrynuuio 
MeTaJIJIyprHueCKHH HHCTATYT 19 XI 1960 
HMTHPOBAHHAS JIMTEPATYPA | 
1M. B. Kanuaesuu, JAH, 130, Ne 3, 487 (1960). 7 A. Erdelyi, Quartg 
J. Math., Oxford Ser., 8, Ne 32, 267 (1937). %® W.G. L.Sutton, Proc. Roy. Soc., A 182/§ 


Ne 988, 48 (1943). | 4 JI. UW. Py6uumtTetin, Vp. peicm. yueu. sapeg., Hers u ras 
Ne 9, 41 (1959). J.L. Lions, Bull. Soc. Math. de France, 84, fasc. 1, 9 (1956) J 
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Hoxaage Akagemun nayxr CCCP 
1961. Tom 137, Ne 6 


MATEMATHKA 
XEJIbMYT KOX 
rPYNMA FAJYA JIOKAJIBHOrO NOJIA 
(HIpedcmasaeno axadenuxon H. M. Bunoepadoeeim 1 XII 1960) 


Ilyctb & — paciiupenue KoHeyHOM cTeneHH m nuna R, palHOHauDHEIx 
| p-ayMueckux uncen. Ilone k HaspiBaeTCca pery J APHBIM, eCIM OHO HE 
COJepKUT KOPHA CTeNeHH p 3 eMHHUBI. 
Ilyctb k — perynapuoe noe. B paGore VU. P. Wlabapesuya (4) noxasano, 
| aTo ecu K — oObeyMHeHHe BCeX HOPMAJIbHBIX KOHEYHBIX p-pacuIMpeHuli now 
_ Rk, rpynna ® nonsa K naz k ectb cBoOoqHad TONONOrMYecKasd p-rpynma c m -+ 1 
oOp as yIolluMH. 
3. UW. Bopesuy (?) paccmatpuBan cmyualt, Korma K — makcumampuoe pac- 
) miupenve Oe3 npoctoro BeTBIeHHA Noma k. PesymbrTatT ero paOoTH 3aKkmuouaercA 
B TOM, ¥TO M ecTb cBOOOsHAaA rpymna c Apyrou# Tonomorvei. Ho mp stom on 
He 34MeTHJI, UTO HePaSBETBJICHHOe PaCIIMpeHHe peryApHOTO MOA He BCerga 
peryiapHo. Hanpumep, nycts k = R, (V3); Torna k (V—1) — uepaszers- 
JeHHOe HpperyapHoe paciinpeHve peryaapHoro noma k. Tlostomy pe3syuib- 

tat Bopesuya Oyler cnpaBeqiuB TObKO B Culy4ae, Korma K — perymapHoe 
movie. 

PacCMOTpHM Tellepb COBOKYNHOCTb nome K, oOmafatoulux CBOLCTBOM: 
_ KaxKjloe KOHeUHOe perysApHOe paciiHpeHHe noma k& cosepxKUTCA B OJHOM H3 

nomen K. : 

Ilyctp AK, — KoHeuHoe peryJispHoe HOpMaJbHOe pacuiMpeHue noida k 6¢e3 
 BBICIerO BeTBJeHHA, HMeromlee pacnagatoutyioca rpyuny Tanya. K, “meer 
- pescTaBsenue 


* 


ee ee 


Ko=|k (Vx, £), 


I 


0 (mod gf —' 1)" 


Tye J — mpocTou amemeHT moma k; € — KopeHb cTeneHu gf 3 eRMHHIUbI; g — 
* 4CJIO 3JIEMeCHTOB TOA KaCCOB BbIYeTOB Noa R. 

Ilycts K — o6beqvHeHve BCeX KOHCUHBIX HOPMAJIbHbIX P-pacUiHpeHHii 

noma Ko; F — cpoOoqHaa rpynna c m-+2 o6pasyiomiuMH Ss, f¢, a1, ..., An; 
_W = (&, sts1s-9) wF, = (W, sf, a, ..., Gm) — HOPMA@JIbHBIe DemuTenu rpyn- 
mbt /. Tora umeet MecrTo: 

Teopema l. Ipynna © noas K nad k uzomopd@na nonoanenuio (F/W) * 
epynno. F/W no mononceuu, 3adasaemoti cucmemoti okpecmuocmei edunuyoet. 
cocmomuyei uz coeoKynnocmu Hopmanonorx Oeaumeneti N epynne F/W, komopoie 
yOoeremeopstom ycaoeuum N GF,/W u [F,/W:N] ecmb cmeneno p. 

| WoKxasatrenapetseo. Mp crpouM uHzyKTHBHO noma K,. Ilycts 
| C= OOBeNHHeHHe BCeCX HOPMAJIbHbIX PpaclIHpeHHH cTeneHH p noma Ky. 
| /Torga Ky. OyqeT HOpMaJIbHEIM Moslem Hal k u OymeT MOeM KIaccOB HOA 


j K, aan rpynnut (K,)” (K, 06o3HauaeT MybTHIIMKaTHBHY!0 rpyritty noma Kn). 
| Tlyctp ®, — rpynnanona K, Hag k. K apnaerca oObeqMHenvem Bcex nove K,. 
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Tpynna ©, nopoxjaerca AByMA aBTomMoppusmamu:| 


ojJ= (0, Vn Vax); (1) 
e ‘gla e 
v= (C+t, Vat Va). (2) 


O WU t YOBMeTBOpAIOT CooTHOWMeHHAM Of = 1, t= 1, otot = v7. 
Hara clekyouad Web — BbIuHceHve rpynnbl D1. Tlycth 7E Do uy, — 
ero mposomKeHve Ha nose Ki. 


Jia CHMBOJIa HOpMeHHOrO BbIueTa (ARs) HMeeT Me€CTO PpaBeHCTBO 
‘Ki/Ko Ki /Ko\ 1 ~ 
| = eee , a&EKo. (3) 
On eee } 
* F 
Kpacuep (°) noka3ai, uTo BcaKoe a€ Ky ;MMeeT MpescTaBmeHHe 
e ™ 
é —a ¢b Iy, 7 
Q =Vaet i Ey, ’ (4) 
a) UES 
Te €;,..., &m — CHCTCMa He3aBHCHMBIX TVIaBHbIX efHHHY Noa Ky; a wu b — 


IeJble, PalHOHAJIbHbIe YMCA H Ay, — Wesoe p-afwuecKoe 4HCJO. 
MoxxHO HalTH pescTaBuTeeli 0,, tT; ABTOMOP(PH3MOB O, Tt, KOTOPbIe yAOB- 
JICTBOPHIOT COOTHOLIeCHHAM 


o,f = fo , g5£0(p), e€K, — exuanna; (5) 
Vine 

011,90] i eal (6) 

Ki/Ko 


&o 


V3 (3)— (6) cweqyeT, 4TO SeMeHTHI Oj, 7%, Yr4 =( 
eu a | 


\ Em 


ets: 


) 6yAyT cucTemoli oOpasyromux rpynmt P,. Tlostomy oroOpaxenne 
S — 0, t+], . Qy Vit, - + +» Im => Yi 


onpesemaeT romomopdusm § rpynnpt F na Ox. Hyctp Fy — nogrpynna ®pa- 
THHA rpynnp Fy wu fi — HOpMaJIbHbIM JemuTemb rpynnb F, nopoxAeHHEIi 
rpynmamu Fy u W. Torga F, — Apo roMoMopdusma §). 
Tanee nyctp F{’*” — pogrpynna @patunu rpynn FX’, n= 1,2,..., 
uF, — HOpMaJIbHBI JenuTenb rpynnpt F, nopoxsaempii rpynmamu Fy” u W. 
BridepeM HHAYKTHBHO B ©, MpeACTaBMTeIH On, tr, Yin» - - -» Ymn ABTOMOP- 
@H3MOB On—4, Tr-1, Y1,n—1) +++» Ym, n—1 TAK, YTOOb! BLINMOMHANHCb COOTHOWMeHHA 


OroOpaxenue 
S — On, t— Tn, Q, = Vins-+ +, Am — Ymn 


onpeeiseT ToMOMOpdu3M rpynnbt F ua M,, aqpo KoToporo copmayaeT c Fy. 
[pynna ® noua K nay k aBasdeTcaA NpOeKTHBHBIM MpekesOM NOceqOBaTebHOCTH 


®,< O,<—...< O, — 


llostomy © usomoppua mpoeKTHBHOMy mpeseny nocmeqoBaTenbHOCTH 


FIP) COOP YF ctr 


y 


Tlepeceuenue Bcex F,, papHo W. Tocaeqosatenpuocts {F,/W, n = 0, 1, 2,...} 
oOpasyeT cucTemy okpectHoctelt equHunE! rpynnp F/W, KoTopas cocTouT u3 
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BC€X HOPMAJIbHBIX JenuTenei N rpynnp F/W, yqoBnerBopsroulux ycoBuam 

N CF,/W, u [F,/W; N] papuo crenenu p. Orcioga cueqyer Teopema 1. 
AnaslorvuHblii pesyJIbTaT MOXHO MOMY4UTD B Cuyyae, Korya & — s1060e 

KOHe¥HOe pactiupeHve noma Rp, a K — anreOpanueckoe s3ampikaHHe noma. 
Ilyctb K, — MakcuMasbHoe paciiupenve moma k 6e3 BEIcHIero BeTBIeHNA. 

Hay k none K, nmopoxmaerca C MOMOMIBIO COBOKYMHOCTH ap 9seMeHTOB 
(3 


(€-, V x), rue e mpoGeraer Bee HaTYpaJIbHBIe YMCA, B3auMHO mpocte c p, HO,— 
MIPHMUTHBHBIH KOpeHb CTeMeHH @ H3 eAHHHUBI. 

[pynna ®, mona K, Haq k aBnsaetca TOTaIbHBIM NOnOmHeHHeM rpynne T 
C AByMA OOpasyolluMu O M Tt, OMpeeAeMbIMH CeLyIONLMM OOpa3om: 


Ge (CNS C2 Vices oy in), 
te Kg, ==> ey V tC, V x); 


i 
0 WM 7 YMOBJETBOPAIOT EMHCTBEHHOMY COOTHOMIeHMIO 6 t O-1 = 17, 
*  Msasapa (*) noxasai, uro rpynna ‘VY noma K nay K, aBaseTca CBoOomHOH 
enor p-rpytnou co cueTHEIM 4HCIOM OOpa3yrioulux HM rpynna © noma 
K nay Rk spasetca nowynpaAMbiM paciuMpenvem rpynnbt ©,c momompo VY. 
-  Kpome toro, MBa3aBa noKa3aJI, YTO CYIMIeECTBYeT MOCTeEFOBATeEMbHOCTH N0- 
Neu Ra; mn = 1, 2,..., co cneqyiouluMu CBOHCTBaMH: 

1. Rk, — KOHewHOe HOpMaJbHoe paciiupeHue Toa k c MpocTbIM BeTBIe- 
_HHeM. 
; co 

25 U Rn = Ko. 

n=] 
3. Beakaad riaBHad eqMHUIa €, NONA ky, UMeeT MpescTaBseHue 


: m 
y a Aynph 
yj En = Eon lI Evn ) 
v=1 
NEP, 


MPIC Eon, fin, -- +> Emn — CHCTeCMA TJIABHBIX CNHHHIL MONA Ray A U Ayn, — We- 
wible p-ajlwueckvwe unCcsa; P~,,—rpynma noua k, Haq R. 

| 4. Tlyets pX — makcumasbHaa p-cTeneHb KOpHA H3 equHuMb C,, Comeprxa- 
ameroca B K,. Tora mpescrapienve (7) OMHOSHaYHO Cc TOUHOCTHIO NO p* crene- 
Heli M WMelOT MeCTO CpaBHeHHA 


bo ee es % h 
Eon = Eon » Eon — on, 
Tie g u A onpelensiorca paBeHcTBamMu 


Ck = Chk, Ck =k. 

| : Ds Nailin (Eyn) = Ey. 

| Ilyctb Ky, (cootsetcrBenHo Ki) — oObeuneHve BCeX HOPMAJIbHBIX MHKJIM- 
HeCKUX pacuiupeHuii crenenu pX nos k, (cooTBercTBeHHo Ko). Kak uM Boule, 
MbI MOXKEM BLINHCIUTb rpyuny ©,, moa Ky, Hal k WM 3aTeM NepeiiTH K mpoeK- 
THBHOMY Npesery moceqoBaTembHOcTH rpynm B11 < Piz<—...<— Din <— ... 
Takum o6pasom MbI NosyuuM, uTo rpynna noma K, Hay Ko uMeeT MUHHMAMIb- 
)apit OasHc Bua 


fy, nya; v= l,..., m ner}, 


1! Kin/@ 
Bue y =lim (<2 | u 1’ — mposom«Kenve apromoppusma my Ha Ai. 
ii : n-+0o vn 

‘ WsiM 
YY, YMOBseTBOpAeT COOTHOMIeHHA 


| yo FS ve Kyra = yi 
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, 


BuiGepem B ® npecTaBuTeel O, T, Yo, - ++, Ym ABTOMOP@H3MOB oO’, v’, 
Yjo+++ > Vy TAK, UTOOB! BEITOHAIHCh COOTHOMEHUA 


CTO 09) yg tee Yo 


eas? 


CootHomenue o’yo 1 = y mpokouKaeTcH 20 COOTHOMeHHA 
oy,0-' = pyo, 


re p ewes pe ey 

Ilo reopeme o Gasuce Bepucaliga (°) semMeHTHI Y,,1 Yun; v= 1,..., m; 
HET, ABIAIOTCA MMHMMAIbHOH CHCTeMOH OOpasylonlHx cBOOOLHON TonoorH- 
yeckoH p-rpynnpt YW. CyeqopaTesbHo, cipaBeqiuBa 

Teopema 2. Ipynna © anzedpauseckozo 3samokanua K nona k aeanemca 
nosynpAMblm paculupenuem epynnot D, c nomoioto ceobodHo monoanoeuueckott 
p-epynnot ‘Y c muKUMaAbHOU cucmemou oOpasyrolUx 


Yo. TiVo Tl 1s Pv ae eerie ee) 
Aemomoppusm o (coomeemcmeenno %) nepeeodum y, 6 py (6 yh), npusem 
pee [Y, VI. 


Marematuyecku uHcTHTyT um. B. A. Crekaopa Tlocrynuuio 
Axkajemuw HayK CCCP 23 XI 1960 


UMTHPOBAHHAA JIMATEPATYPA 


1. P. Wadbapesuy, Marem. cOopu., 20 (62), Ne2 (1947), 23.H. Bope- 
Buu, Becru. JlenuurpaycK. yHHuB., cep. matem., Ne 19 (1956). °M. Krasner, Acta 
Arithmetica, 3, Ne 2 (1939). 4*K.Iwasawa, Trans. Am. Math. Soc., 80, 448 (1955). 
°H.Zassenhaus, Lehrbuch der Gruppentheorie, 1, 1937. 
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Hoxaage Akagemun nayrxr CCCP 
1961. Tom 137, N36 


MATEMATHKA 
10. H. JIEBHH 


0 HEKOTOPBIX MPOCTPAHCTBAX A®®VHHOM CBASHOCTH, 
JONYCKAIOWUMX JBYDKEHUSA 


(ITpedcmaeneno axademuxom IIT. C. Anexcandpoeoim 29 XI 1960) 


B 3aMeTke paccmMaTpHBaloTca mpoctTpanctsa adpuHHO cBA3HOCTH A,, JO- 
MYCKalollWe MNPOCTO TpaHSHTMBHBIe, a TakxKe ADS rpyntbl appuHHEIxX KO- 
JIMHealun. 

1. Teopema 1. Hau6oxree obwee An 6e3 Kpyuenua, OonycKatowjee npocmo 
HE epynny adqpurnHolx Koanuneayuti c onepamopamu X, = 


=8 iba By = 1,2. .,n), umeem eud 


2 A) (a) 
4 On; On (B) (x) 
rte: a) ta GK (1) 


20e } — Koaduyuenmo: onepamopos epynnet, esaumHoti c epynnotti Xz; 
(a) 
ay a a 
Neds = 9%, kg, = ky — nNpoUuséonoNble NOcCMoOAHHole. 
a 
MokasateapbetsBo. Ecau A, fonycKaeT rpynny kKommuHeanHi c 
phenetopani Xq, TO OOb€KT CBASHOCTH yJOBNeTBOpAeT CHCTeMe ypaBHeHHit 


2 Ty =O» THe — TIpOW3BOAHad IM OTHOCHTebHO BeKTOpoB £’, UNH, UTO TO 
(a) 


: AG CHCTeMe 


Bese apaeat ate Gah ila Ca Eh aA, 
Ox’ dx! a ax! 5 ata Ox? tie Ox! ax! (2) 
an og 
Yuutbipaa, ato &’ — — 4’ — 0, u mepexoga B (2) K BeKTOpam 1’ B3a- 
(a) 0x4 (py x? (a) 


MMHOH rpynnpl, nostyaum Ha Ij, cucremy 


att an an an 
Sg aay Ve 7 ae eds ; tr Rk = 
ax! (a) Ox (a) Ox (a) Ox 
(a) _(B) (a) (8) (a) 
myrOh Oh: pmarDh: Ohm» yn Oth 6 
el ODO” Torey? Oy ease! © 


YcOBuA CHMMeTPHH 110 7, j H YCIOBHA MHTerpupyeMOcTH CHCTeMbl (3) yOB- 


_ JETBOPAIOTCA TOKMECTBEHHO B CHJIy ypaBHeHHit Maypepa—Kaptana. OObeKT 
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Ty cyuyecrByeT nostomy ¢ mpoxsBosiom n° (n + 1)/2 Koncrant. IIpsamoit npo- 
BepKoll yOexaemca B TOM, YTO OObeKT Bua (1) ygoBNeTBOpseT cucTeme (3); 
HO 3TOT OObEKT cosepxKuT nN? (n + 1)/2 MpOHSBOIbHBIX KOHCTAHT, T. e. ABUJIA- 
eTCA OOMHM pelleHHem. 

™ Ecau y cpa3snoctu (1) kg, = 0, TO MbI noIy4aem mpoctpaHcTBo acbibHHHOlt 
CBASHOCTH 6e3 Kpy4eHHsA, ompeseeHHoe (B cmbIce Kaptana (*)) mpocto Tpax- 
3HTHBHOH rpynnoH, — Tak Ha3biBaemOe FPyNMOBoe MPOCTpaHCcTBO. 


3ameTuM, 4TO CBA3HOCTb (1) SKBHadpuHHA Tora HM TOKO Tora, Kora 


cok, = 0, Tie chy — CTPyKTYPHEIe KOHCTAHTHI rpymmbl, a ky = keg. 


~ V3 qoKa3aHHou TeopeMbI JI€rKO BbITeKaeT TOT H3BeCTHBIM (pakT, 4TO Bce A, 
6e3 Kpy4eHHA, LonycKaloljve MpOcTo TpaH3HTHBHy1o aOeyleBy rpynny adpun- 
HbIX KOJJIMHeallHH, H TOJIbKO TaKHe MPOCTPaHCTBa HMEIOT B HEKOTOPOH CHcTeme 
KOOPAHHAT MOCTOAHHBIC KOMMOHEHTHI OOBEKTA CBASHOCTH. J[eHiCTBHTeIbHO, eCJIH 
rpymna kKouJMHeauMi adeeBa, TO B3aMMHaad eH rpymna — TakxKe, OTKyJa 


clelqyeT, 4TO Pe Pala 0. Tlostomy (1) MomxHO mpefcraBHTb B BHTe 
x 
(2) (a) (8) cay ore 
On an j= Oh ! a OX OK rie Neg oh 
axt axtx! iar Ge he d ax? 


(a) 
Tlonaran y*= (x), nowyaum, uTo B cucTeme (y*) T3, (y) ae 
— ag 
2. CpasHocTb (1) MoxKHO mpencraBuTp B Bune Ty = Ty, + Fin NM; Az, Tae 
a 
I}; — rpynnosaa cBa3Hoctb, ompeyeienHad rpynnolt adbpunyix KomMHeauit 


CBA3HOCTH Lj (JIM, UTO TO Ke, B3aMMHOM c Heli rpynnol). 3amerum, uTo Tpa- 
€KTOPHH addHHHBIX KOJWIHHealuHH mpoctpauctBa (1) aBaaloTCA reosesuuecKH- 


z 


— °. . Vy Q 
mu cBasnocru Tj. Jlelicrsurenbuo, u3 ypaBHeHMii TpaeKxtopHii “ai ee 
(a) 
myyaem 
(a) ; / ; j 
d2x"* ras 1 VR On di Ox 2.2 pe dx’ axl 
dP. Teyana at idt dts * 


Teopema 2. Ag¢bunnore KonrauHeayuu npocmpancmea (1) séeastomcs 
cOeuzamu mozda u morbkKo mozda, Kozda 


US AAC (4) 


JleiicTBuTeIbHO, H3 CeaHHOrO BbINe 3aMeyaHHA cyelyeT, 4TO adpuHHEe 
KOJIJIHHealMH CBA3HOCTH T, ABJIAIOTCA CUBHraMH TOra UM TOJbKO Tora, 
Kora CBASHOCTH Be u Ti, MMeIoT OOmLHe reomwesHuecKHe, T. €. CBA3AHBI CO- 


Rk nn e 
OTHOMECHHAMH ey a St Tj), THe ty — HEKOTOPHIM BexKTop. OTciosa, T. e. 
(8) (¥) 
m3 cucTembl ki AKA; A; = d6t;), Jerko Tomyyaem Tpe6yemoe. 
a 


Mirak, cBasHoctp (1) mpu ycoBuu (4) aBaseTca HavOomee OOmlel CBASHOCTHIO, 
WonyckKaroulelt MpOcTO TpaH3HTHBHYIO Tpynmmy CABHroB. 

3. IlycTh Ha MHOrooOpa3HH 3aqaHo nose TeH30pa 7. Tpynny mpeodpasosa- 
HHH MHOrooOpasua B ceOa, OCTABJIAIONLYIO HHBAPHaHTHBIM 3TO TeH3OpHoOe Nowe, 
Ha3OBeM YpPYyIMOH aBTOMOpdH3MOB TeH30pa TJ. 

Teopema 3. Jho60t mensop, Oonyckarwul npocmo mpan3sumuenyto 


7, Oo 
epynny aemomoppusmoe c onepamopamy X= &! — , umeem eud 
; ( 


a) axt t 
ae a es) (B g) 
{peers a cop ye eo 1 P N Ray ae (5) 
hievig Pre Baig,y vie, LOR Be Ven. Jo ’ 
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(a) 


, ated ae 
Aj=6), Cap eae 


2de ¥ — Koasppuyuermo: onepamopoe esaumnot epynno 4 hank 
1B g 


Zt 
(a) (a) 
APOUsBONbHblE NOCMOAHHOLE. 


HlevicTBuTeIbHO, rpylma aBToMopdu3smoB TeH3opa 7 onpeyensetca cucte- 
moi DT =O, uan 


L 

Basen 

Tt iP 

fied g k is, t ae i L og 

ace : nif 4 1e-2p - ber 

xP a Pais age ae aren Oey 

Xig 
i 
_ Phin tp OE" 7m __ pls.dp—k oE P vee 
xen ax! ati Gre axe By (6) 


Ecam TeH30p fomyckaeT npocTo TpaH3HTMBHyIO rpynny aBTromopdu3mos, 
To u3 (6) nonyyaem, nepexoqa K BeKTOpamM B3auMHOH rpynnEt, 


b as} 
1-+-2p (a) (a) 
; hee 2.2 (a ym Oh;, = ae Giwelp ee ead 
h axl (ilar sl aia axk serait heedg—a™ (ay ax 
fa) (a) 
; = pila Ep ts On bd i Pirip—1my ep Ohm 
f cain R aes Sineed AR 
7 (a) Ox q (a) Ox 


CucTeMa 3Ta, KaK MOXKHO IIpOBepUTb, BIOJHe HHTerpHpyema, H ee obulee pete- 
HMe 3aBMCHT OT N?+7 NMOCTOAHHBIX; HO TeH30p Bua (5), 3aBUCHALIMii UMCHHO OT 
n+? MOCTOAHHEIX, ABJIAeTCA pelleHHem. 

_ Ms Toro, aro Aa aOeneBo mpocTo TpaH3HTHBHOH Yrpynnbl B HeKoTOpO 
cucTeme KoopyuHaT & = oy Touryuaem: 

‘ (a) 

CaecetTBue. Tensopet, donyckatoujue npocmo mpax3sumuenyto abere- 
6y epynny aemomopqbu3mos, U MoAbKO makue MeH30pel UMEeIOIN 6 HeKOMOpoll cu- 
cmeme KoOpOuxam nocmosHHole KOMNOHeHMoL. 

_ Vs Teopemtt 3 HenocpescTBeHHO cyleqyeT, 4TO dyHaMeHTaJIbHbIit TeH3op 
PpumMaHoBa mpoctpauctsa V,, AonycKaloulero mpocTo TpaH3HTMBHyIO rpynny 
‘ (a)(8) 

ABWKeHUUM, UMeeT BH Qi; = Caph, ni » THE Cag = Cpa — MPOMSBOJIbHbIE II0- 
CTOAHHBIC. Kak jlerkO MpOBepHTb, CBA3HOCTh TakOorO [mpocTpaHcTBa MMmeeT 
Buy (1), rae 


Re, = c% (Cepcs, + CevC§,) (7) 


5, 
(ci, — CTPyKTYpHble KOHCTAHTHI TpyMMbl ABUKeHHU), H OOpaTHO, eCIH y CBH3- 
HoctH (1) Re uMeeT BH (7), TO 3TA CBA3HOCTb — PHMaHOBa. 

Teopema 3 MoxeT ObITb IIPHMeHeHa H K NpOCTPaHCTBaM NOYTH CHMIMVJICKTH- 


MeckOH CBaA3HOCTH (?,°); (bYHTaMeHTaJIbHbIM TeH30p MpOCTpaHCTBa TOYTH CHMI- 


JIEKTHYeCKOli CBA3HOCTH, JomycKaroulero TIpOcTO TpaH3HTMBHYy!I0 rpynny BH- 

(a) (B) 

| wenn, WMeeT BHI @;; = Cap; Ay (Cap) = 0), a CBA3HOCTh — Buy (1), rae 

’ il 

(ed 8 — 5 soo 

Re YOBJIETBOPAIOT CHCTeMe RE lays 7 (C5), Cory +- 2¢ 8Co). B wacTHOocTH, 

Kora rpynna aGemeBa, MOyuaemM MpOCTpaHCTBO C NOCTOAHHbIMH Qj; HW Yzjp- 
4. Teopema 4. J[6ott mensop eae OonycKarowutt abeneey epynny 


ole es 
G, aemomoppusmoe c onepamopamu X,= & Be Re ee ee i Me 
is) J 

ive 2,..., r), Oan Komopott paxe |§'\| = q<r, umeem 6 HeKomopou cu- 
] (a) 
} ae Koopounam 6d 

i beh ee Mpiialp (pea a 

| Nay, Ap aL emi ee E (8) 
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O6pamno, mensop euda (8) Oonyckaem no MeHoWet mepe q-napamempudeckyto 
abenesy epynny aemomopiusmoe. | 
To MerKO MOMYYHTh M3 paccMOTpeHHA CHcTeMbI (6) M M3 Toro, 4TO KOSppH- 
IH€HTLI OMepaTopoB aGemeBol rpynibl MOryT ObITh MpHBeseHbI K Buy (°*) | 
Se Aig in a Cased a aie x0), 69 == 0.40 = 1258 40 IG nee 

(a) (m) (m) 
[t= Geel. ale 
Orcioqa, YYHTHIBad, YTO HHUKaKoe V, He JonycKaeT aOeneBoH rpynnbl ABU- 
*Kenui c g<_r (4), nomyuaem: 
CmenetBue. Pumaxoso npocmparncméeo V, Oonyckaem abenesy epynny | 
G, (g = r) Oeuocenuti moeda U morvko moeda, Koeda 6 HeKomopott cucmeme 
KoopouHaMm gi; = Bij (x't1,..., x"). B 4“acmnocmu, moaoko naockoe V, Oo- | 
nyckaem npocmo mpax3sumuenyto abenesy epynny Oeuoenut. | 
PaccmoTpeHue cuctembl (2) moKa3biBaeT, 4TO Teopema 4 cnpaBeIHBa U MIA | 
ABTOMOP@H3MOB OObEKTAa acbpMHHOH CBASHOCTH, a HMe€HHO, HMeeT MECTO: . 
Teopema 5d. A*unnas censnocmo 6e3 Kpy4enua, OonycKarowan abeneey | 
epynny G, admunnolx Koanuneayuti Xq = & oT C QQ Tr, umeem 6 HeKomopoti 
a) OX 
cucmeme KoopouKam KomnOHeNMmol Buda . 


Th = Tyee), (9) | 


O6pamxo, ces3sKocmb euda (9) Oonyckaem no meHoweli mepe g-napamempureckyio | 
abeneey epynny adpunnolx Konaauneayuit. 
5. AdHHHbIe KOJJIMHealHH MpOcTpaHcTBa C HeCHMMeTPHYHON adpvHHoU 


Rk e Rk 
CBASHOCTBIO G;; OpeeIAIOTCA, KAK M3BeCTHO, CHCTeMOu DT# = DQ; =O; 
L ri 


isabel Gi Qh ; 

me Tj = > Guy, 2;;—TeH30p KpyyeHuA, MOsTOMy AIA MpocTpaHcTsBa, JO- | 

IYCKaloleroO IpOCTO TpaH3HTHBHY!IO rpynmy adpvHHbIX KOJWIMHeALHH, MOy- 
(8) (¥ 

uaem: T%; umeer Buy (1), Q4 = Fig i; (B cHuTy Teopempt 3), rye [py = 0; 


R 
TakKuM OOpasom, G;; umeer Buy (1), re Ha kg, yxKe He HaKNaRbIBaIOTCA Tpebo- F 
BaHHA CHMMeTpuuHOocTH. CoxpaHser culy Hu Teopema 2 (TObKO cooTHOMIeHHA (4) 


3aMeHAIOTCA Ha ket. = 8%, e,)), a Take 3aMeYaHHe O CBAZHOCTH C MOCTOAHHEI- 
MH KOMMOHeHTAMH. 


Jina adeiesoh rpynmbl KOJWIMHeallHi MpocTpaHcTBa Cc KpyyeHHemM Moyya- 


h h | 
eM, B CHsly Teopembl 4, Q;; = Q;; (x71, ..., x*); mosToMy M Teopema 5 cripa- 
BeIHBa JIS CBASHOCTH C KpyyeHHem. 


Opexopo-3yeBcKHH mefarorHyuecKHii Tlocrynudio 
HHCTHTYT 25 XI 1960 


UMTHMPOBAHHAA JIMTEPATYPA 


~ 19. Kaptan, Teomerpua rpynn JIlu u cummerpHueckne mpoctpauctsa, M., 1949. } 
2B. T. Jiemaeitu, JIAH, 115, 655 (1957). %10. H. JIesuu, Hayuu. goka. Beicu. § 
pier ae 1, 42 (1959). 4 JI. Tl. 9H 3eun x apt, Henpeppipupie rpynnbi mpeobpasosa- 
Huu, M., : 
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MATEMATHKA 


Uneu-Koppecnouyeut AH CCCP 10. B. JIMHHUK 


HOBBIE BAPHAHTbI HW NMPHMEHEHWS AMCNEPCHOHHOrO METOJIA 
B BHHAPHbIX AXAWTHBHbIX 3ANAUAX 


JiMcnepcvoHHbI MeTO] B OHHApHbIX ALAMTHBHBIX 3aauax, NOcTpoeHHbt u 
paspaOoTaHHEI aBTopom B paOorax (1~°), ume WesbIO MocTpoeHue acumnTo- 
THYeECKUX MOPMYI AVIA pelleHuA OMHAPHBIX AJYIMTHBHLIX ypaBHeHHii Bua 


n=@+Dv (n>0) (1) 


a=qg—D'vy, a>O um a<)0, (2) 


HA 


rye {~} oOpasyer (Cc BO3MOKHLIMM MOBTOPeHHAMH) HEKOTOPy!0 MOceMOBAaTeb- 
HOCTb HaTypaJIbHBIX 4Nce; D’ npoOeraeT HEKOTOPy10 «OCTAaTOUHO FycTylo» CHC- 
TeMY HATYPaJIbHbIX UYHCeN; V — NOCJIeELOBATeIbHOCTh 4MCeJ, KOTOPad MOKeT 
ObITb BECbMa PeMKOM, HO JOCTaTOUHO XOpOLo pacnpesemeHHOH B OTpPesKax apud- 
_ Me€THYeCKHX Tporpeccuit c MEA ICHHO BO3PaCTAaIOINHMH PasHOCTAMH. Sayauu Bua 
{1) MoxKHO Ha3BaTb ONpeeCHHBIMH, OHM BOSHUKAIOT MHOFa Mp OTCYTCTBHH yc- 
JIOBMM Ha CjlaraeMble, KOTOPbI€ ABTOMATHYECKH JOJKHbI ObITb OpaHHYeHHbIME, 
a 3ajauH Bua (2) Gyem Ha3bIBaTb HEOMpeeeCHHBIMU, OHH TpeOyioT orpaHnuennit 
Ha cjlaraemple. 

Tunwunpie mpumepbl ypaBHenut (1) u (2): n= Q(x, y)+ pip}, n= 


|} = Q(x, y)+p,-2°, rae Q (x, y) — KBalpaTuunaa dopa; p,,p, mpoctTuie; 
_ 0 — KOHCTAHTA. 

| TlIpa nomom Toro uM MHOrO BapHaHTa peulera Opatocdena MBI MoxKeM 
cBecTH Ha (1) unu (2) pemieHHa ypaBHeHHit 


» 


¢ 


n=g+p, (a=9,— p. (3) 


re p — mpoctpie 4Hcwla. 
THNHYHBIMH TipHMepamH OyslyT: 


eee 8 aad Y 
(ypaBHenue [apau—Jlurasyya); 


Si yp (4) 

iio! 

(mpo6mema E. C. Tuumapuia 00 acHMMTOTHKe unica AeuTeIeH CIBUHYTbIX 

TIpOCTHIX 4HCe); 

} eo) pee Oe eS (5) 
re x; >> 1 (aqquruBpHaa mpoOslema jeuHTeueli). 

OcHOBHOM CXeMOi JHCMepCHOHHOrO MeTOJa MbI OyeM Ha3bIBaTb CXEMY, H3- 

jloxenuyio B (4). OctaHoBumca Ha ypaBHeHuu (1). IIpexge Bcero M3 CHCTeMbI 
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qucen D’ BbieisemM 4HCJIa, HMeIOWLHe CAHUIKOM MHOrO TNOBTopeHHu. Uncs0 
pemeHuit (1), orBeuaroujee TAKUM D’, N02xKHO ObITb OTHOCHTEJIbHO HeOOJIbIINM, 
Hi MBI JOJDKHbI HM€Tb BO3MOXKHOCTb OTOpocuTh ero. OctaBuineca D’ nycTb AMeIOT 
He 6onee M nopropenuit. Pas6upaem oTpe3Ku u3MeHeHMa 4ucen D’ uv Ha mapBl 
y3kux 30H: (D), v, Tak 4TOObI C AOMYCTHMOM NorpeliHOcTHIO B UMCe pellleHHH 
(1) unca D’ u Vv MoxKHO ObIvIO CUHTATh HE3ABHCHMO M3MEHAIOWIMMHCA B STHX 
30HaX. 


Ilyctp U (m) = > 1. Uncno pemenui (1) mpu D’ u v, M3MeHsIONHXcA 


o=m 
B CBOHX 30HaXx, OymeT BbIpaxKaTbca copmy.10H 
>) DU a (6) 
D’'&(D) ve(») 


Ilvetsp D — kaxkoe-H60 Wemoe 4HCI0, He OOA3aTeIbHO W3 CHCTeMbI UHCeJ 
ay 
D’. Tipu 3sayqanHom D paccmorpum ypaBHeHve 


n=o+Dvy. (7) 


JlauibHeHWHM WaroM ABJIAeTCH HaXOwKeHHe TEM WIM HHbIM SBPHCTHYeECKHM 
MyTeM OxKaemoro uNCa pemeHHi (7) 


A (n, D). (8) 


Tlocme sToro cocTaBIAeTCA 30HAIbHaA WucnepcHaA “Mca pemenHi (1) npu 
mpeanosaraemol acumnutotuxe A (2, D). Ona umeeT Buy 


, , 2 

v= > (LU (w—D'v) —A (a, D’)). (9) 
D’e(D) \vE(v) 

OcHOBHOM 3afayeli Janee ABIAeTCH OleHKa AHcnepcuu (9) cBepxy, uMex 


B BUy Jlamee mpuMeHeHHe OveBHAHOTO aHasiora HepaBeHcTBa UeOniuiesa WA 
peuleHia ypaBHenua (1). Tak kak D’ umeer He Oonee M nostopeHuii, TO uMeem 


VM (2 U =D yp (n, DY, (10) 
) 


D’E(D) \vE(y) 


re D mpoG6eraer Te xe 3HayueHHa, uTO UD", Ho 6e3 NOBTOpeHu. Cneqya OCHOB- | 
HoH ugee Metowqa 1. M. Bunorpayona B NpHwoxwKeHHH K OWeHKe JBOHHEIX CYMM, 
MeemM 


Vi< MV, me V=_ >} (2 Ot Dye eA Ar, D)), 
D€(D) \YE(v) 


D mpooeraer Bee unca 30HEI (D) nospay (MHOraa BbIrosHee 3acTaBuTb D npobe- — 
rath apudpMeTHyecKyloO Mmporpeccuio, 3akJoualollyio 3HayeHHe D”). Uncsio V 
OyeM Ha3bIBaTb MOIHOM 30HAIbHOH Wucnepcvel. Onenka V cBogutcs (cm. (*)) 
K ACMMIMTOTHYeCKOMYy pacueTy 4HCa pelleHHu KOCHOBHOTO ypaBHeHHa» 


vi (1 — 91) = Vo (2 — 2); V1 FE Ve; GE {9} (11) 
TIpH YyCJIOBHAX 
nh — 0, = 0 (nod vee = (12) | 


V2 


Mel “310x%KMM HeKOTOpble BapHaHTbI OCHOBHOM CXeMbI HM MX MpHMeHeHHe. 
MoxxHO O606UIHTb OCHOBHOe ypaBHeHHe, paccMaTpHBaad ypaBHeHHe 


n=9 +D'v + By), (13) 
re 8 (v) — sayanHaa werouncnennan dbyHkuua v. IIpumep: 


n= @ (x,y) + PIpy + Ph 
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re p (x, y) — KBapatTuunas cbopma, p; — mpoctnie, a, 6 — KoucrTaHTEI. 3yecb 
B KaveCTBe MOMHOM 3OHAIbHOM AMCnepCHH HaWiexKUT B3ATb 


y=) 0 i py =F Wl A DI)® (14) 
D&(D) 
Torgla OCHOBHOe ypaBHeHHe MpuMeT BUI 
ViPi — Vo. = 1 (vy — Vo) + 8B (vy) Vo — B (ve) Vy; Vy SE Vo (15) 


TIpH MOMOJHHTeCJIBHBIX YCJIOBHAX 


nh — 9, — B (v2) = 0 (mod v2); ABB) (py, (16) 

Ypapuenuve (15) wenecoo6pa3sHo pemlaTb pH 3aKpeMMIeHHEIX Vi, V2, COOH- 
pax saTem peuleHua no napam Vi, V2 (vi =4 V2). 
\  Iipu pacuere nomHo 30HabHOH AMcnepcHH HanOOJbIIyI0 TpyAHOCTb Mpel- 
CTaBIAeT BLIBOA ACHMITOTHKH peuleHHH OCHOBHOrO ypaBHeHua (11) (uau (15)), 
HO JOBOJIbHO TPyOCMKHMH H TpOMO3KHMH ABJIAIOTCA paCueTbl, CBASAHHBIC C 
Haxowjenvem A (n, D) u oOpadorKon coxepmamux ero unenos. Baugy sToro 
BeCbMa IOQJI€3HbIM OKA3bIBaeCTCA MOHATHE AHCHepCHH pa3HOCTH MH KOBapHaluu 
‘peuenui. Ilyctb JaHbl 2Ba ypaBHeHHa: 


nm =— +D'v' (17) 
.H He€38aBHCHMOe OT Hero ypaBHeHHe: 
Ny =) + Dv’, (18) 


mie D’, D” nesapucumo mpoGeraeT ofHy H TY 2%Ke CHCTeMYy 4HCeN; TO %Ke KacaeT- 
ea v’, Vv’; {p}, {p} HesaBuCHMO npoGeraloT OMHH HM Te 2%Ke MOC MeELOBAaTeNb- 
HOCTH HaTypaJIbHbIx uucet. IlycTb a mpoctotnt D’, D” He umeioT noBTopeHMi. 
SonasbHOH AucnepcHvei pasHocTH pemtenui (17) u (18) Ha30Bem 


y= | A QPARRES 2 Shep teeth Tia 2h (19) 


DED) ViE(Y) vay 


mie U, (mm) = Sy Us (nt): = > 1. UmeemV’ < V, rpeV—nonmHaag 30- 
=H2 v=m 
HANbHaA AuUcnepcuHaA pa3sHOCTH 


V= Dd (2 Us (tm — Dv) — BU: (tm — Dv) Y. (20) 


D€(D) \vE(v) vG(v) / 


_ O6paTHM BHUMaHHe, uTO 3fecb oTcyTcTByeT BenuuHHa A (n, D), oTbickaHHe 
4 oOpa6oTka KoTOpoi TpeOy!0T rpoMO3{KHX BbIMHCJIeCHHH. OCHOBHY!IO pOJlb B 
pacuete (20) urpaer KoBapHauwa 4Nca pelmlennit 


Cov (m4, 72)= >) >) Ui (nm, —Dv) >) Us(n, — Dv). (21) 
D&€(D) v&(v) vG(v) 


Jia pacueTa KOBapHallHH OCHOBHY1O POJlb HrpaeT ypaBHeHHe 


ViP1 — VoPo = Villy — Volts (22) 


\ipu ycnopusx n—g, = 0 (modv,); “—= sre ED 


- Uacto yAaeTca BLI,eHTb MO JaHHOMY YHCIY M1 TaKHe MpOCTO ONMCbIBAeMbIe 
|} Hela ne, WIA KOTOPbIX JMCHepCHA PasHOCTH 4MCe PelIeHHH OTHOCHTEeJIbHO 
tana, AHasior HepaBencTBa UeOpmleBa NOKasbiBaeT TOra, YTO ypaBHeHUA (17) 
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wu (18) c JOMycTrHMOl OTHOCHTebHOM MOPpelIHOCTbIO MMeIOT OFHHAKOBOE HCO 
pemenuit. B stom calyyae YHCIO Nz HA3OBEM KOTepeHTHEIM C YHCIOM 711. Ecuv 
n’ mpoOeraeT KOrepeHTHEIe C 711 YMCA, TO BMeCTO OMHAapHON sanauu (17) JocTa- 
TOUHO PelIHTh TepHapHYy!oO aJNTHBHYIO saya4y 


n’ —g—Dv=0. (23) 


Buiroya Takoro MOfxoa B TOM, ITO He HYKHO paccunTHIBaTb A (n, D) u o6pa- | 
O6aTLIBaTh COsepxallwe ero WICHBI. 

I]pupeyem HeKOTOpbie MpHMeHeHHA HOBOrO BapHaHTa MCiepCHOHHOrO Me- 
Toza. Jia alHTHBHOH mpoOmemMbI JenuTeneH, TpakToBaBiielica B (*), NOmyya- | 


em (OpMyJly 
» t (m+ 1) t (m) = RIA,S,n (In n)* + Bn (In n)F-1 (In In n)F, (24) 
m<n 


roe A,, Sy, — KOHCTaHTbI, MOACHeHHBIe B (°). 
Tia mpoOmemMbr emuTeseH CIBHHYTEIX MpocTbiIx uHcet E. C. Tuumapiua § 
nomyaaem dopmyJy 


stp — 1) = 2S On + Rn), (25) 


pn 


roe R (2) = Oar Hu a > 0 — m06an KOHCTaHTa, MeHbiaa 1. 
Tocrynusio 
1 II 1961 


UMTMPOBAHHAA JIMTEPATYPA 


130. B. Iuuunk, JIAH, 120, Ne 5, 960 (1958). 2% 10. B. Juuuunk, JAH,§ 
123, Ne 6, 975 (1958). * Yu. V. Linnik, Proc. of the Intern. Congress of Math., Edin-§; 
burg, 1958, Cambridge, 1960, p. 313. 410. B. JiuuuuxK, Marten. cOopH., 51 (93), Ne 2, 
129 (1960). 5 Yu. V. Linnik, Acta Math. Acad. Sci. Hungaricae, 4, Ne 3—4, 225 (1953).§) 
610. B. Jiuuuunxk, Mas. AH CCCP, cep. marem., 24, Ne 5, 629 (1960). 
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MATEMATHKA 


b. HW. NJIOTKHH 


HEKOTOPbIE CBOMCTBA ABTOMOP®H3MOB HH JIbMOTEHTHbIX 
rPy nit 


(II pedcmaenexo axademuxom A. H. Maanoyesoim 28 XI 1960) 


1. OCHOBHBIM pe3YJIbTATOM 3aMeTKH ABJIAeCTCH CJIeyOulad Teopema.. 
Teopema l. Koneunoe mnoocecmeo asmomopdusmoe M xnuronomenmnoti 
'epynnet G moeda u monbko mozda KHUAbNOMeHMHO OMHOCUMeAbHO G, KOz20Aa OHO 
HUAGNOMeHMHO OMHoOcUMeAvHO Ghaxmop-epynno: G/G’ (3sdecb G’ o6osHa4aem Kom- 
Mymanm epynno. GC). 

IIpHBogATcaA HEKOTOPbIe MpPHMbIKaroulve K STOM Teopeme (baKTbI MW, B YACT- 
HOCTH, HOBO€ JOKa3aTeJIbCTBO CuIeLyiomle Teopempl M. Xonana (?): 

Ecau 6 epynne G umeemca HUAbNOMeHMAbI HOPMAAbHEL Oeaumens N makoi., 
sumo G/N’ — xuaonomenmuxaa epynna, mo u G— xuAronomenmnasa epynna. 

Hanomyym o6o3HayeHHa H onmpegenenua. Ilyctb G — rpynna u M — ue- 
KOTOpOe€ MHOXKeECTBO ee aBTOMOpdusMoB. Hapsazy c KOMMYyTaTOpaMH, cocTaB- 
JICHHBIMH H3 JJIEMeHTOB rpynnbl G UH aBTOMOpu3MOB, OyeM paccMaTpHBaTE 
KOMMyTaTophI Bua [g,o], rae gE G u o — aBromopdusm: lg, o] = g-t-o (g). 
Uepes [A, M] (A C G) G6ynem o6o3Ha¥aTb HOATpynny, WopoxKJeHHY!O KOM- 
MyTaTopamu [g,o] mo seem géA, o€ M. O6o3sHauuM fanee: 


[Gavi l= [G,M (1)I,. <.5.1G, M,(2)) = L1G, M (a — 1)], MI); 
eeetig, 071,07),..:1) o,,1—= Ig; Milng Chere bed el/phe 


KoHegHoe mHoxecTBpo M Ha3pipaeTcH HUI bMNOTCHTHHIM OTHO- 
CHT€ABHO rpynuny G, ecau AA moO0ro XIeMeHTa gE G Halijetca Ta- 
KOH NoKasaTelb N=n (g), TO IPH m > nN Bce JeMeHTHI BUA [g; O;,, ..., Sim], 
re 6;,6M, papust efunuye rpynnupt G. Tpynna aptomopdusmos Vrpyn- 


Tibi G HasbiIBaeTCA BHEWHE TMOKANbBHO HHABNOTECHTHOH (s0- 
KaJIbHO HVJIbMOTeHTHOM OTHOCHTeJIbHO G), ecIH J060e ee KOHEUHOe NOAMHOKE- 
CTBO HHJIbIIOTeHTHO OTHOCHTeIbHO G. IT Ha3biBaeTCH (UHUTHO CTAOHJbHOH, 
ecw B G wMeeTCA KOHEUHDIM HOPMAJIbHBIM pay u3 IT-fonycrumpix nosrpynn, 
BO BCexX daKTOpax KOTOporO d/IeMeHTHI H3 T HHAYUUpyIoT TORK JeCTBEHHIC aB- 
‘TOMOpu3MbI (Tako px HasbiBaetca J-cTaOumbHbiM). Hakone, rpyuna [ 
HasbpipaeTcH JIOKANIbHO MUHHUTHO CTAOHASHON, eCHH AIA AW- 
oi nozrpynnut F u3I, umeromlet KOHedHOe 4MCI0 OOpasyioulux, B G uMeeTcs 
NOKasbHad cucTema u3 F-fomycTuMbIxX nofrpynn G,, B KaxkJOH U3 KOTOpBIX 
F jelictByer Kak (pHHHTHO cTaOHIbHaA rpynma. Specb HW B asbHelilleM, ropopa 
© felicTBHH MHOxKeCTBa ABTOMOp*H3MOB HeKOTOpOH rpynnbl G OTHOCHTesbHO. 
nosrpynnm u @aktop-rpymn u3 G, Mbl MMeeM B BUY AelicTBHe COOTBETCTByrolLero, 
HHAYUMPOBaHHOrO MHOKecTBa ABTOMOPH3MOB- 

Uspectuo, uro rpynna aptopmopdu3smos [ HubMOTeHTHOM rpynubl G Tor- 
qa UW TOKO TOra BHEWHE JOKaJIbHO HHJIbMOTeHTHA, KOPa OHA JIOKabHO: 
PHHUTHO cTaOMbHa. 

2. Besye Ranbme @—nekotopas rpynna, P u & — ee rpynmbl aBTOpMOpmu3- 
MOB, npuyem & WHBapwaHTHa oTHOCcHTeIbHO ©; H — O- 2 -JOMYCTHMBIKi; 
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HOPMAJbHbI AetuTeIb BG uw XY MHLYUMpyer Tor ecTBEHHbIe AaBTOMOpPCH3MbI 
Bp 6/H nu H. Uepes & u E mbt Gyfem OOosHaYaTh CNMHUIbI COOTBETCTBECHHO BP 
rpymne aBTOMOp@H3MOB M B aOcTpakTHOH rpynme. 
B 3amerTKe (*) MpHBORHTCA culefyioujee yTBepxeHHe, 
Ecun [6, ®]CH, To nmpu mo6om g €@& cipaBeliHBo COOTHOLMICHHE | 
[g,[2, © (n)]] =[Ig, 2],® (n)] (n = 1, 2,...). Tlokaxkem, uTo B 9TOM coz} 
OTHOLCHHH SJIEMeHT g MOXKHO 3aMeHHTb BceH rpymmon G, T. e. CupaBewHBa: 
JIemmal. Ecau (6, ®]CH, mo npu aobom n bydem 


(6, (2, ® (n)]] = (IG, 2], D (n)]. 


Paccmorpam cayaaii n= 1. Tor qgaxt, uto [G, [2, DIIC[[G, 2], oF 
HemocpeycTBeHHO cyleqyeT u3 (7), Tak KaK nogzrpynna [G, |2, O]] nopoxza- 
etca mogrpyunamu [g, [2, ®]] no Beem géG. 

Jlasa JoKasatempceTBa OOpaTHOrO BKJIOUeHHA 3aMeTHM BHaYae, uTO [G, X] 
u, B uacrHocTu, 1G, [X, P]] = A cogepmatca B yeHTpe H. OOpa3yrousHe dule- 
mMentnt B [G, =] umewT Bu a,, = l[g;,o,], rye gi: 6G, 0, € X. Dna kaxgoro 
Takoro a; 6yneT la;y,p] A; 3hecb P — MPOMSBObHBI SemeHT U3 OD, Tlycth} 
Tenepb a ub — yBa avlementa u3 H Takue, uTo la, p] = x€A u [b, g] = yEA. | 
Torya p (a) = ax; 9 (6) = by ug (ab) = ax-by = ab- xy. Kpome Toro @ (a-!)= 
= a‘x-!, Orca [a-b%,p]e@A upu e; = + 1. Takum o6pas3om, ecan h — 
MpOWSBeeCHHe MOOMKUTCIbHBIX MH OTPHWAaTeMbHbIX CTeNeHelt IIeMeHTOB THA 
a;;, To [h,@] GA, uo mM WOKaspIBaeT OOpaTHoe BKMOUeHHe: [[G, XJ], OB] 
c 1G, [2, ®]]. Tua mo6oro n dopmyna nomyyaetca nO HHAyKWHH. 

M3 npHBexenHon (OpMyVvIbI, B YACTHOCTH, BUHO, UTO CCIM IPH HeKOTOPOM ny 
[x, ®(n)]) = 8, to [16,2], D(n)] =F, T. ec. © dunntHo cra6unpua| 
oTHocnTebHO [%, X]. 


Qurnumno cmaburonyio epynny aemomopdu3moe 6 @/H. Toeda, ecau npu Heko- 
mopom n [X,O(n)\]= 6, To ® durAumHo cmaburona omnocumesrono & 
[G, 2X]. 

Jokasateaperso. I[lyctb HopManbupi pany} 


fel — Gy (ee 6, Ss ats CS @;_4 CG; ee tee C6n, CCl= & 


aBaeTcA W-cTaOWJbHbIM paAqOM. Tak Kak Bce ©; cofepxat H, To Bce OHH 
x-yonycTumpl. O6osnauum H; = [G;, XJ. Mot nonyaum pan | 


F=MCMiC,..CHHi CA Cy, Citys Chit G6, 215 


BC€ YICHbl KOTOPOTO ABMAIOTCH -OMyYCTHMbIMA HOPMAJIbHbIMA JeIMTeIAMH 
rpyunbt &. [lokaxem, 4To 9TOT pA MOMKHO YHJIOTHUTL JO D-craOubHOrO. 

Beps smecto @ B memme 1 nogrpynmy 61, mpl BuluM, uTo M *unuTHo cra-f 
OusIbHa OTHOCHTeNIbHO H1. JLoKaxkem Terepb, uro M UHUTHO CTAaOMIbHa OTHO- 
CHT@IbHO TIpOHsBoNbHOrOo daktopa H;/H;_,. Otum semMa OyyeT joKa3ana. 


Bpeyem o6o3sHayenun: © = 6,/H;_,; H = G,1/H:i+; % a ® — rpynnst aB- 
TOMOPu3MOB, HHAyilMpyemble rpynmamMu 2 u MD B GB, 


Acuo, uro |X, ® (n)]=¢ u uTo = unyuMpyer ToxupectBa B H u G/H, }, 
a ® — B G/H. Kak u paupuie, mpl Tenepp nonyyaem, uto [[G, 2], © (n)] = Bh 
wun [[G;, 2], ® (n)] = [H;, ® (n)] C H;_,. Jlemma noxasana. 
Crelyioulad TeopeMa B HeABHOM Bue ComepxKUTCH B padote M. Xouna (1). 9 
Teopema 2. J/lycmep G— nunronomenmnaa epynna u T — ee epynna 
asmomoppusmos. Toeda, ecau T — q@uxumno cma6uaona omxocumerono G/G',& 
mo V @uxumno cmabuacna u omHocumeabno epynn G. 
Mokasareapetso. JIpumenum ungykKumo no AuMHe s HuxKHero§ 
eHTpadbHoro paga rpyuny G. Ina s= 1 reopema TpuBuaspna. IlycTb ona yxe fh 
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qokasaHa Jia Bcex s < ku nyctTb pay 
Pay eG =). G7 GY a) 6 = Ete) 


ABIACTCA 'HWKHHM IWeHTpabHEIM psgom rpynnbl G c yAmHHoi k. B coor- 
BeTCTBHH C IpeMOOxKeHHeM HHAYKUHH Oyyzem cuutaTh, uto T uHUTHO 
cTa6vuibHa oTHocuTenbHO G/G" , OdosHagum G2) = 6, G") = H: H — nen- 
TpaibHaa nosrpynna BG. Ilycrh, qanee, 2 — rpynna apromopdu3mos, HHIy- 
| UHpyeMBIX BHYTpeHHUMH aBToMopdu3smMamu rpynnbt G BG; © — rpynna, KorTo- 
“pyro I unpyuupyer B G. Ouepuguo, uto Y ungyuupyer Toxwsgectaa BH u 
1 G/H, © munntuo cra6usbua B G/H, uto [G, 2] = [G, G] u uro = uusapuatua 
| OTHOCHTeIbHO ©. 
h—1) 


Tax Kak T ®uuutuo cra6ubua oTHocutenbHo G/G'"—”, ro npu HeKOTOpOM 
[G, I (m)] npuxannexut ueutpy rpynns G u, cneqopatenbuo, [Z, ® (n)] = 
)= @. Ilo meme 2 mpi cpa3y nonyuaem, uTo © dbunuTHO craOusbHa BIG, 2] = 
= G*™, uto um goKaspiBaeT Teopemy. 

) Ws sto Teopempl HenocpecTBeHHO BbITeKaeT YNOMMHABIWAACA BO BBele- 
‘HHH Teopema ©. Xouua. 

\ 3.Jlemma 3. JTycme H — yexmpaaonas nodepynna e ©. Ilycmo, Oazee, 
@ umeem Koneunoe uucno oOpasyrowux ue X umeemca AOKAAbHAA Cucmema U3 
UHEAPUAHMHLX OMmHOcuMeAobHO MD nodepynn X_ mMaKUXx, umo Oasn KaxCOO Ly 
‘natidemca n =n (Xa) makoe, umo [X,, B (n)] = @. Tozda, ecau DP xzokanono 
@uxumno cmaburona omnocumerono ©/H, mo © zokaaono @unumno cmabuso- 
‘Ha u omxHocumanoxo [, 6]. 

HoKkxasateaperso. Jlogrpynnp suga [G, X,] cocraBasior 10Kab- 
‘Hyto cucTtemy B [G, =] u Bce onn ®-ZonycTumpl. Ilostomy ocTaTouHO moKa- 
3aTb, uTO M NOKaNbHO (PHHUTHO CTaOHMbHA OTHOCHTEIbHO KaxKOH W3 3TUX 
noyrpynn. Tak kak ® umeeT KoHedHOe YHCIO OOpasyromjHx, To B &/H umeer- 
‘CA JIOKaIbHad cucTema “3 O-fonycTumbIx mosrpynn G,/H, B KaxKOH 43 KO- 
Topix M HHAyUNpyeT *bUHHTHO cTaOubHy!IO rpynmy aBromopdu3mos. bepa 
Tenepb B siemmMe 2 B KayecTBe © nofrpynny G, uw 3a X—2X,, MbI Noy4MM, 
uTo ® HHAyuMpyer UHHTHO cTaOuIbHYIO rpymny aBTomopdusmos B [Gg, Lal. 
Tak Kak nofrpynnp [Gs, 2.] mo Bcem Gs, cocTaBAAIOT JOKaIbHy!O CHCTemy 
{G, X.2], To yrBepxeHHe oKa3aHo. 

Jlokaxem Tenepb Teopemy 1. Byylem cuutTaTb, 4TO Teopema JoKa3saHa AA 
BCeX HHJIBMOTeHTHEIX Tpynm kKsacca s < k, HM JomycTuM, 4To G — HHJbMOTEHT- 
Had rpymna, HWKHUM WeHTpabHbI pA KoTOpoh (*) uMeeT AuuHy k. Ilyctp 
M — koweuHoe MHOKeCTBO ABTOMOPPH3MOB rpyniibl G, HUJIbIIOTeHTHOe OTHO- 
| cutenbHo G/G’; M uvnpnoTrestHo TakxKe H OTHOCHTebHO G/G*, O603Ha- 
uum 4epes [ rpymny aBromopdusmos rpynusi G, nopoxwkeHHy!0 MHoxecTBom M, 
Tak Kak G— HMJIbNOTeHTHad rpynma, TO H3 HuNbHoTeHTHOocTH M oTHO- 
cutembHo G/G“» cmenyeT, uto T soKambHO (PHHUTHO CTaOWJIbHa OTHOCHTEJIb- 
Ho G/G"—). Sto 3Hauut, uto B G/G » umeerca sOKabHad cHcTeMa 43 


T-qonyctumprx noyrpynn G,/G", orHocuTembHO Kako u3 KoToppix I 7ei- 
(cCTByeT KaK (HHHTHO cTaOMIbHaA rpynna — AA KaxkioH G, HalijeTca Takoe 
n=n (Gj), utT0 [G., T (n)] npHuaqiexutT weutpy rpynns G. B ZanbHeiuiem 
MbI BOCIIOJIbSyeMCH TEMH 2Ke OOO3HAYCHHAMH, TO H IPH AoKasaTeJBcTBe Teope- 
mpi 2. O6o3HauHM ene yepe3 XZ, Nosrpynny BX, cooTBeTcTByrOUly10 Gz. Acuo, 
}'uro 5, uHBapHanTHa oTHocuTembHo Tu qua n =n (Gz) Gynet [2a, T (n)] = @, 
'TaK 4TO YCNOBMA JIeMMbI 3 BHINOMHAIOTCA, H MosToMy I’ JoKasbHO (PHHUTHO CTAa- 
‘OunbHa oTHocuTenbHo [G, =] = G*”, uro wu oKasEIBaeT Teopemy. 
OJHOBpeMeHHO floKa3aHa cCuleyioulad Teopema: 

Teopemas3. Jlycmp G—xuaonomenmunaa epynna u l —ee epynna 
aemomoppusmoe. I mozeda u moacko mozda AOKAAbHO HUABNOMeHMHA OMHOCU- 
Wimenono G, Koeda ona AOKAAbHO HUABNOMeHMHA OMHOCUMeAeHO G/G’. 
| V3 stoi Teopemp! slerKo BbITeKaeT CJC YIOUMH NpH3HaK JIOKaJIbHO HHJIbMO- 
TeHTHOM aOcTpaKTHO rpymnbl. 


‘4 LAH, r. 137, 6 
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EcM B rpynme G uMeeTCa HUbMOTCHTHDIN HOpMAIbHbIM AeruTenb N Tako, 
uto G/N’ — soKasIbHo HUJIbMOTeHTHAaA Ppynna, TO H G— MOKasIbHO HMJIbIIO- 
TeHTHaA rpynma. 

Teopema 4. Jlycme G—xnunronomenmuaa epynna, V —ee epynna 
asmomopiusmoe u X —HOpmanoneltt Oenumeno eV. ITycmb ewe V undyyupyem 
cbuHUMHO cMabUAbHbLe (BHELINE AOCKAAHO HUANOMeHMHble) epynnbs aemomop- 
duamos 6 G/[G, 2] u (vepes enympennue aemomopdusmoel) @ X/X'. Toeda, ecau | 
x —duxumxno cmabuasHa omxnocumenoHo G, mo u TV duxumxo cmaduaoxa 
(coomeemcmBbeHHO AOKAALHO HUANOMeNMHA) OMHOCUMeNbHO G. | 

Tloxka3aTeabcTBO. PaccMoTpHM TOJbKO Cly4al BHEIHeM JIOKaJIb= | 
Holl HWIbnoTeHTHocTH. M3 toro, 4To X UHHATHO cTaOHsIbHA OTHOCHTEbHO | 
G, celyeT, TO & — HMbNOTeHTHaA Tpynna. Ho Torga no npespiyuyen Teo- | 
peme I’ WOKaMbHO HUJIbMOTeHTHA OTHOCHTeNbHO 2. OrpanwunBasch cyly4aem, 
Kora I’ uMeeT KOHEYHOE YMCIO OOPa3YIOULHX, MbI BHM, 4TO B & UMeeTCA JIO- 
KajIbHad CHCTeMa H3 HHBAPHaHTHBIX OTHOCHTebHO [ noszrpynn Ye, B KaxKou 
43 KoToppix I’ wH_yuNpyet dbuHUNTHO cTaOubHy!oO Tpynny aBTOMOpdH3MoB. 

Ilyctb B Hayane G— adenepa rpynna. O6osHauum [G, 2] = G,... 
vy [G;, 2] = G4. Monyaum B G yOpraiomuit pay, &-KoMMyTaHToB G_ G,_... | 
wes DD Gp_-g D Gp_-1 D Gy = E. StToT pay coctout us [-Jonyctumpix noszrpynn | 
WM ABJIA€TCA CTAOWJILHBIM OTHOCHTeIbHO 2. Ecam pag umeeT AnMHy k = 2, 
TO TeopeMa HenocpeACTBeHHO coslepxKuTcaA B semme 3. IlycTb ona yxKe JoKa- 
3aHa JA pALOB AuHD! <k—1. TorgaT sokaibHO HUIbNOTeCHTHA OTHOCHTEJb- 
HO G/Gp_, HM, B YAaCTHOCTH, OTHOCHTeNbHO Gp_z/Gp—. I]pumenaa memmy 39 
K rpynne Gp, Mbl NowyyuM, 4uTo [ AOKaNbHO HHJIbMOTeEHTHA OTHOCHTEIbHO | 
[Gr—s, 2] = Gp_,;. CuenqopatenmbuHo, [ sokanbHO HHJIbMOTeHTHa OTHOCH-| 
TeJIbHO G. . 

PaccmoTpuM Tenepb calyyaH, Korqa G — HMbnOTeHTHaA rpynna. Tak Kaki 
2X (PHHUTHO CTaOHJIbHa OTHOCHTebHO G, TO X PUHUTHO cTaOMIbHa HM OTHOCH-|f) 
TeIbHO (pakTop-rpynnp G/G’. AcHo TaKxKe, 4TO H3 NOKasIbHOM HMIbMOTeHTHO- 
ctu I otnHocutembuo G/[G, X%] BerreKaeT lOKasbHadA HAMbMOTeHTHOCTS I oTHO-f 


eT, uTo T MOKabHO HUbMOTeHTHA OTHOCUTeNIbHO G/G’. Ilo Teopeme 3 IT so-§ 
KaJIbHO HHUJIbIIOTCHTHA OTHOCHTeIbHO G. 


Tlocrynuvio 
15 XI 1960 


IMTHPOBAHHAS JIMTEPATYPA 


1P. Hall, MTlinois Jo oMathi, "25 Ne Beo7e7i(1O5sie 2s be Vial ia oka 
B. Tl. Buaanep, JAH, 134, Ne 3, 529 (1960). 
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Wornagn Akanqhemuu Hayr CCCP 
1961. Tom 137, Ni 6 


MATEMATHKA 


YUnen-koppecnonnent AH CCCP A. B. TOFOPEJIOB 


H3OMETPHYUECKHE MPEOBPASOBAHHS MYHKTHPOBAHHDBIX 
BbITYKJIbIX MOBEPXHOCTEX 


Ilyctb F — 3aMKHYTAA peryAPHaA MOBEPXHOCTb C NOMOMKUTeEMbHOM rayc- 
\COBOH KpHBH3HOH. YanuM u3 noBepxHocTu F KOHeYHOe YHCIO TOUeK H 0603Ha- 
UHM MOJYYeHHY!O Tip STOM MOBepXHOCTb c «npokosamu» F’, Cnpamupaerca, 
‘fonyckaet mu F’ HerpuBuadbHble H30MeTpHuecKHe MpeoOpasoBanua? To ecTp 
CYIIECTBYIOT JIM peryJIApHbIe MOBepXHOCTH, U3somMeTpH4HEIe F’, He paBHbie F’? 
Ilpocto# mpumep ccbeppl, NYHKTHpOBaHHOH B ABYX ZHaMeTpasibHO MpoTHBono- 
JIOMKHBIX TOUKAX, MOKA3LIBaeT, UTO BOSMOMKHOCTb HETPHBMAJIbHbIX UZOMeTPUYe- 
'CKUX mpeoOpasoBannl F’, Boome ropops, He ucKmoueHa. M1 JelicTBuTebHO, 
HMeeT MeCTO CJleqyroulad Teopema: 

Teopema. Jlm6anh 3amMKHYMAA @BbINYKAAA peeyAAPHAA NObEPXHOCMD C No- 
SAOMCUMENHOU KPUBUSHOL, NYNKMLUUPOBAHHAA 6 OByxX NPOUSBOALHOLX mouKax, Oo- 
‘nyckaem no Kpatineli mepe cuemHoe MHODCeECMBO HEMPUBLIANOHOLX UZOMEMpPLI4ECKUX 

npeoOpas0eaHull 6 KNacce peeyAAPHuAX nosBepxHocmel. 

WMokasateabcTBo. Onpesenmum Ha nomyocu p > 0 peryanpHyto 
‘@yHKuuro g (p) creqyiouluMu yCJIOBMAMH: 


g’>0 mpa p<e 200)=0 Fo gg 
moe npu. pe, (0) — Tf, \ g'dp =n I, 


Tye n —Wes0e NomoKUTebHOe 4NCIO. Takan yHkKuHA g(p) crpoutca Ges 
‘Tpyla. 

| Sayaqum Tellepb B pocTpaHctTsBe C WHIMHApHueCKHMH KoopsuHaTamyH p, O,'h 
Me€TPHKY JIMHeHHbIM 3JIEMCHTOM 


ds? = dp? + g*d0? + dh?. 


Tlonyuennoe np 9TOM puMaHOBO MpocTpaxHcTBo, Syjem OOosHayaTD ero R, ume- 
| €T HeNoMOKUTeIbHy!O KPHBM3HY, a B OOMAaCTH R.: p > & ABJIACTCA NOKAIbHO 
SBKJIMOBbIM. 

Tloctpoum cneuvabHoe OKaIbHO 2BKJMZOBO NpoctpaucTso EL. Jia storo 
BBeeM B IBKAMAOBOM MpocTpaHcTBe Eo eKapTOBLI KOOPAMHATHI xX, y, zu cye- 
JiaeM B HeM pa3pe3 mo novlynsocKocTu y = 0, x > 0. Bosbmem n 9ksemmapos 
MpocTpancts c Takum paspesom F;, ...,En M MpOWsBeeM CKeHBaHHe 9THX Mpo- 
LTpaHcTB Mo Geperam paspesoB E;, Ex,1, eCTeCTBeHHO MIpHseraioluM, T. e. mpo- 
THBONOOKHLIM. B pesymbTAaTe TaKOrO CKJIEMBAHHA NOJYYHTCA JOKAaJIbHO 9B- 
KJIMLOBO MpocrpanctTBo FE c ocoOeHHOCThIO BAOUIb ocH Z. OOosHauuM FE. oOnacTD 
| apocrpauctsBa F, cocToslly!o M3 TOueK, yAaJIeHHbIX Ha paccToAHHe Ooubutee ¢’ 
at ocu z. I]pu noyxoxsamen BpiGope e’(e) npoctpaxHcTBa R. u E.’ usometTpuyuyl. 

Tlorpy3uM Telepb H30MeTpHUeCKM NoBepxHocTb F, KoTOpad NyHKTUpyerca 
3 Touxax A u B, B npoctpanctse R Tak, uToOpi TOuKa A coBnaqana c Jannoii 
rouKoli Ag Ha Oc mpocTpaHcTBa (p = 0), a PUKCHpPOBaHHbIH AByMepHbIii aue- 
|| MeHT MOBeEPXHOCTH B 3TOM TOUKEe COBMAa C TAaHHbIM, H3OMCTPHUHEIM eMy, SJIeMeH- 
(OM ap MpoctpancTsa R B TouKe Ar. Bo3MoxKHOCTb TakOrO H30MeTpHyecKoro 
wiokeHusa F B R o6ecneyena Teopemoii, cofep2xaielica B padoTe ('). Bappupys 
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3ICMCHT 4p, MOXKHO JOOUTECA, TOOL! TOUKa B noBepXHOCTH Toe Nonala Ha 
ocb mpocrpaucrBa. A Temepb chemaem mpewembupit mepexoy e — 0. IIpu stom 
mpoctpaHcTso R nepeliqeT B OKaIbHO SBKJIMAOBO MpoctpaHctTso EF, a nopepx- 
HocTb Fp — pe3yibTaT H30MeTPH4eCKOrO BOmKenHUuA F BR — B HeKOTOPy!O pe- 
TYMAPHYIO JIOKAIbHO BBINYKIYIO MOBEPXHOCTh Fg Cc OCOOeCHHOCTAMH B JBYX TOUS 
xax Ag u Be, npewenbupix ia Ag U Br. 

Oro6pa34uM JOKasIbHO 9BKIMAOBO MpocTpauctTso E Ha MCXOMHOe 9KBJIMOBO 
mpoctpaHcTso Fo, conocTaBAA Mpow3BobHOH TouKe X (~ E reomerpuyecku 
coBnayaiouryio c Heli TOUKY Eo. Sto oTOOpaxwkenue MOKaIbHO H30MeTPHUHO. Oxo 
TepeBoLUT MoBepxHocTb fF, B H30MeETPH4Hy!0 eH MoBepxHocTb Fo. IlopepxHocTb 
Fo, OGyYAY4M JOKAaJIbHO BbINYKJOH MOBEPXHOCTbIO C peryAPHOH MeTPHKOH HU HO- © 
JIOMKUTeIbHOM KPUBH3HOM, perysIApHa Bcloxy, Kpome ToweK Ao u Bo, coorTBetT- 
crpyiomux Ag uw Be. Kayo my4, ucxoqaulua “3 TouKu C ocu Zz, pacnono- 
*KeHHOH MexkLy Ao u Bo, MepeceKaeT NoBepxHocTb Fo B N TOUKAaX (HEKOTOPHIe 43 
HMX MOryT coBnayatb). Takum o6pa3om, NoBepxHocTb Fo, H30MeTPH4HAaA MOBepx- 
HocTu F, tyHKTHpoBaHHol B TouKax A u B, cyslecTBeHHO 3aBHCHT OT IeOUHC- 
JieHHOrO mapametpa n. Orciofa celyeT, YTO MYHKTHPOBaHHaA B ABYX TOUKAaX 
BbINYKIat MOBepXHOCTbh JonmycKaeT No KpalineH Mepe cCdeTHOe MHOXKECTBO He- 
TPHBHAJIbHbIX H3OMeETPH4eCKUX MpeoOpasoBaHul. Teopema floka3aHa. 


@v3HKO-TeXHHYeCKHH MHCTHTYT HM3KHX TemmepaTyp Tocrynuao 
Axanemuu Hayk YCCP 14 I 1961 


HWMTHPOBAHHAA JIMTEPATYPA 
1 A.B. Tloropesaos, JAH, 1387, Ne 2 (1961). 
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Jloxnagm AKkagzemun nayrx CCCP 
1961. Tom 137, Ne 6 


MATEMATHKA 
10 JI. PABHHOBHY u C. B. HECTEPOB 


OBIHK BUA JIMHEMHBIX JHOOEPEHIMAJIbHbIX YPABHEHMH, 
NOPAROK KOTOPbIX MOHW)KAETCSA C NMOMOMIbIO OMEPATOPA 
OBOBLIEHHOrO AH®®EPEHILMPOBAHHA D- 


(ITpedcmaeaeno axademuxom H, I, Tlempoecxum 2 XII 1960) 
1. BBeqeuue. Onepatop D*, T. e. uHTerpambHoe mpeobpa3oBaHue C 


apom Sunepa— Komm (z—{)-*—-1 Q), NepeBoluT AudpepenunanbHoe BEIPa- 
*KeHve NopsAlKa n Bsa 


: ag 
¥ [wh== Dy pal2) ace » (1) 
k=0 


‘rye pr (Z) — omMHOMbI cTemeHeli Mp, B BbIPAKeHHE 


T2[0] = 5 qr (z, mye re =e (2) 
‘ipuuem 
1 = max (mo, m, +1, m. +2,..., Mn +7); (3) 
min (R,7) 
az) fea Pi on é). (4) 
h=0 
Mexny Bpipaxenuamu & u Tg HMeeT MeCTO 3aBHCHMOCT 
D*¥ {u] = Tz{[D™' * “ul (,%). (5) 
Tlyctp 
My =n; ttm<n—kupu k= 1, 2,...., n. (6) 
Torga 
L = nf. (7) 
Tosoxus 
k R 
’ feat A 
6. A Sa Pe ot Pi Cn) Dh, (es (8) 
h=0 h=0 
HaXOJUM 
n—k 
Dao (a) = Dd) Pa—r—tgr aa — 1)... (@—h +1); (9) 
i1=0 
/ 
| in (2) = Gy AMPr—h,0 (2); (10) 


rae A" — xoneanaa pasHOcTb nopaLKa h, 
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IIpu spinomHennu yciopult (6) 2 = oo — peryJApHo oco6aH Touka ypaB- 
HeHUA 
& [u) = 0 (11) 
C XapaKTepHCTHYeCKHMM TMOKA3aTeIAMH Q), Qo,---, Qn, YAOBJETBOPAIONIMMH 
OmpelesAIOIeMy YPaBHeHHIO 


Doo (0) = 0. (12) 


B cayyae OTCYTCTBUA JOrapMdMOB MOKAasaTeO Q, IPHHAaLNeKUT KaHOHH- 
uecKoe IIpH Z = oo pelleHue u,(2) ypaBuenusa (11), pasnaratomeeca B oKpe- 


CTHOCTH Z = co B pA 


tig Z) = S A nine Fins (13) 
m=0 
Onepatop Doz onpeleaeTCA KOHTYPHBIM HHTerpaJioM 
a pit ee T (a + 1) = — Oo) 
Desi (Z) oy Oni (1 — ¢Xa—B)ni) (C 2) / (o) eG (14) 


re C = Coz*Goootfoz Coco Co, mpHuem Co — MpOWM3BObHaA MpaBMIbHaA TOU- | 
Ka NOMLIHTerpabHol (byHKWHH, MeTIH Coco+Co OXBATHIBAIOT BCe OCOOBIe TOUKH, | 
a toztto— mum oco6yio TouKy $ = Zz no_bIHTerpanbHol d@yHKuuu (*). Mpu 
3TOM 


a BP  -+-rai r(a—B) .p—a 
Dood =e “Tae ee (15) 
Kayonmyueckum pemenuam (13) ypaBHenua (11) cooTBercTByI0T KaHOHH- 
yeckHe pelleHua ypaBHeHua JT, [v] = 0 Buga 

a Tae ~ LOT —a— 

Uk (z, a) = Dawn le ( 2Za= = = >; “Ti p,) dame * i (16) 
m=0 
Eciw' a =p,—h, re h = O;ip 2s TON =o, sip iaent 
U, (2, &) 


UR (z) > cee i (a — Gp) 


i fe (h—1 l= 4 | 
7 (Ep—h)é > ce 1 ( rial ie 2 (17) 


2. B wactoaueli paOore ucce_yrorca cBolicrpa Tex Bbipaxennii ¥[ul, 


MOpAAOK KOTOPbIX NOHMKAeTCA C NOMOULbIO Onepatopa D*. Ecam npu Bpinou- 
HeHHH yCJIOBHH (6) HMeIoT MeCTO COOTHOINeHUA 


Gn (23 a) = 0, Gn—1 (z, on) = 0, Omcvett } Qn—p. +1 (2, a) S 0 (18) 
MIpH J060M Z H (UKCHPOBaHHOM a@ = aj, TO, MOJIOX%KHB 


iat 


ae i ky 
A [aw] = 2 gr (2, &1) ae (19) |! 
MBI TMOuyuHM 
D*¢ [u] = A [D™**u). ; (20) 


B sTom cilyyae onepatop D™ nepesoguT BEIpaxkenue n-ro nopayKa £[u] | 
B Bbipaxkenue (n —)-ro nopagxa A [w], rgae w = D™™y, | 

Teopema. I[ycme Oanet namypaaonole uwicaa n u wn, noAUnomot 
Po(2)s Pr (2), - +») Pn—p (2) cmeneneti n, n—1,..., PW u KOMNAeKCHOE 4UCAO oy 
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Toeda ypasHenua (18) npu a = a1 odHO3sHa4HO Onpedeaniom noALMOMeL 
| Pn—vti (2), - - +» Pn (2). Coomeemcmeytouje, eripascenue £1u) ydoeremeopaem 
coomHowenuto (20), m. e. onepamop D™ noxuscaem nopadox £lul na w edu- 
Huu. Ypasnenus (18) npu a = a1 pasHocuAeNe: YpaeHeNusAm 


Doo (2;) = 0; Doo (a, +1) = 0;...; Doo (a, +p — 2)=— 0; (21) 
Doo (a1 +p — 1) = 0; 
Dio (41) = 0; Dio (a1 + 1) = 0;...; Bro (a1 +u — 2) = 0; 
Du—2,9 (a1) = 0; Puna.9 (41 std) a0; (22) 


p—1,0 (41) = 


Ypasuenua (21) osHauaioT, 4TO NOpsAsOK a1 omepatopa D™, a TakxKe uNCNa 


a, +1,...,a, +~—I1. saBnaloTca xapakTepucTHuecKuMu noKa3aTeIAMU 

ypasuenua (11) npu z= oo, Ilycth npn mo6om HaTypambHom A 

. Doo (a1 — h) #0. (23) 
Torga u3 ycoBpu (22) cneqyeT, 4TO MoOKasaTenaM Q, = a1 +k — 1 

{k =1,2,...,p) NpHHaqnexaT w JMHeEHHO He3aBMCHMBIX CBOOOJHBIX OT JIO- 


rapHpMoB pemeHHl w, (Zz) ypaBHenua (11) Bua (13). 
3. Tak kak npuHl WkQw OQ, —a, = k —1,TOpemenua v, (Z, a,),... 


=. +, Up (2, %) ypaBHenua 7T,,[v] = 0 TepstoT cMbIC M JOUKHbI ObITb 3aMe- 


* re Up (2, a) * 
‘ge pelleHHAMH vz, (Z) =e io Slap saeee Oust mpHyem v;,(Z) MOJHHOM 
}(k — 1)-H# crenenu. Ecam pa3HocTH py; —%4,..., Pra —a, He Wesble, To 
YyHKILMH 
eg Doe iceg (Vrain (2) 0D ae ap) (24) 
‘OOpasyioT byHameHnTabHy!O cucTeMy ypaBHenus 
| A lw] =0. (25) 
' C gpyro# ctopoun, npx -l<qk<p 
eae 
j d'v, (z, a) 
lim} qni(2, &) 2 = Qe (2) 
i AA, j= z 
THe Qp (2) — nomunom crenenu k —1, Tak sto bynKuuu w, = DET*u, npn 
k<p yaopnetsopstoT ypasHenuam A [w,] = —Qz, oTKyya cefqyet, TO BCe 


n bynkuni w, = D&T*u; (2) (i = 1,2,..., n) oOpasyior byH.amexTambHyt0 
cucTemMy ypaBHeHua 


d- 
—A [w] = 0. 26 
| | Ss (26) 
MyHamMenTabHad we CHCTeMa ypaBHeHHA 
D*¢ {u] =0 (27) 
Mocront ease @YHKUH | 2 2)... 1, Det ty (2); .-» vs Doseltn (2)- 
MockoscKHii rocyJapcTBeHHbIid YyHHBepCHTeT Ilocrynuso 
_ uM. M. B. Jlomonocosa 16 XI 1960 


IIMTHPOBAHHAS JIMTEPATYPA 


19. Jl. Atiuc, O6biKHoBeHnble udpepeniabHuble ypapHenna, ri. VIII, 1939. 

H. A. Conun, Marem. cOopn., 6, 1 (1872). *T. A. Hexpacos, Maren. cOopu., 

4 (1888). *P.Kypant, J.T uapn6ept, Merogp marematyeckol dusuku, 2, 
29. 


‘951, crp. 520—5 


: 
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Jloxaanm Akagemun nayr CCCP 
1961. Tom 137, N 6 


MATEMATHKA 


H. C. CHHIOKOB 


OB OJHOM HHBAPHAHTHOM IMPEOBPA3SOBAHHH 
PHMAHOBbIX MPOCTPAHCTB C OBLIMMU TEOXESHUECKHMMH 


(IIpedcmaeaeno axademuxom A. H. Koamozoposoim 1 XII 1960) 


B paOote cHayaia paccMaTpHBaloTcA mr0Oble BA PHMAHOBa NpOCTpaHCcTBa | 
c oOuluMu reosesHueckumu. Ilo MetpHuecKHM TeH3OPaM STHX NPOCTPaHCTB Hi 
(PYHKUMU, onpeseisoueH Ux reoflesHuecKkoe oTOOpaxKeHve, CTPOATCA MeTpHye- 
CKHe TeH30pbI Apyrol Napbl PHM@HOBbIX MpOCTPaHCTB Toke C OOMMMM TeojesH- | 
4YeCKUMH. SaTeM pacCMaTPHBaIOTCA MpocTpaHcTBa, Mosyuaemple NPHMeHeHHen | 
aToro MpeoOpasoBaHvaA K MpocTpaHcTBaM MOCTOAHHOM KPHBUSHbI, M, BooOuie | 
TOBOPA, HE ABJIAIONLMeCA MpOCTpaHCTBaMM MOCTOAHHOM KpHBH3HEI. Haxkoue, 
[JIA HECKOJIbKO Oosee OOMMX MpOCTPaHCTB AOKAaSbIBaeTCA CYMLeCTBOBAaHMe HeTpH-| 
BUaJIbHOrO TeofeswyecKoro OTOOpaxkeHHA Ha PHM@HOBbI MIPOCTpaHCTBa C MeT- 
PH4eCKUM TeH3OPOM oOlpefeseHHoro Bua. 

1. Ilyerb pumaHoBo mpoctpaxcTso V, c¢ MeTpH4ecKHM TeH3OpoM gi (i, J = 
= 1,2%,..., n) Jomyckaer HeTpHBHambHoe reofesuyecKoe oTOOpameHue Ha pH- 


MaHOBO IipocTpaucTso V,'c MeTpHueCKHM TeH3OPOM ,j, OMpeseiAemoe rpayen- | 
TOM py, =F0, T. e. 


ijk = Wry EPS +PSris (1) 


Me 3anATad — 3HaK KOBapHaHTHOM npousBoquon B V,. Ilomaraa 
Bij = OE Baik, (2) 
rye gl — 31ementTbl oOpatHolt maTpuunt Ana |g, |, 3 (1) nonyuaem 


Sit, b= MiBey Apgar, 9 ee tbe ee (3) 
Jlerko BufeTb, ¥TO BCerya BO3MOxeH H OOpaTHEIi mepexoy, or (3) K (1), ecu 


| gij| = 0. Ypasnenua (3) moKasprpatoT, uTo TeH30p Qi; ONpewesAeTcA U3 HHX | 
0 A; HW 2p; C TOUHOCTHIO JO KOBapHaHTHO MOCTOAHHOrO TeH30pa B V,. A cTauo | 
ObITh MU 3aaua TeojesuuecKoro oTOOpaKenua V, peliaeTca C TOUHOCTbIO JO KO- 
BapHaHTHO NOCTOAHHBIX TEH3OPOB. OTOT tbakT B YACTHOM Csy4ae Onl OOHAPY- | 
*%KeH paHee B ('). BBoka TeH30p 


oF = eG; , (4) | 


v 
13 @) nowyuaem BV, C MeTpHuecKHM TeH30poM gj; ypaBHeHHA Bua (1). 
aKHM OOpa3om, JoKasana 


: | 

e€opemal. Ecau pumanoeo npocmpancmeo Vy» Cc mempuuecKkum tmeH-\ 
30pom Si; Oonyckaem Hempueuaasnoe eeodesuuecKoe omobpancenue HA Vy C mempu- | 
LECKUM MeH30POM G;;, Onpedensemoe epaduenmom tb:, 40 pumano6o NnpOcmpaxcmeo | 


Va Oonyckaem HEMPUBUANbHOe eeodesuuecKoe OMOOpascenue Ha Vp, onpedeasemoe |) 
4312 


mem dice BeKMOpOM "p;, NPUuLeM UX MeMpu4eCcKUe meHsopeL ONnpedeasiomca no dop- 
mynam (2) u (4) coomeemcmeenuo. 


HaffenHoe mpeoOpasopanve napbl pHM@HOBbIX MpocTpaHcTB Cc oOOUIHMH 
TeowesHueCKHMH Ha30BeM JIN KpaTKocTH I’-npeoOpas0BaHueM. 
TlockowbkKy Ip ycnoBusax Teopemp! V, omycKaeT reofesHueckoe oToOpaxenne 


Ha V,, Ompefemiemoe BEKTOPOM —‘)p;, AHAOTHYHO Nomyyaem ene Mapy mpo- 
CTPpaHCTB C OOMIHMM Yreolesv4ecKHMH. 


IJpopepka nokasbipaeT, TO NpHMeHeHue I'-mpeoOpasopanua K mpocTpaH- 


_ crBaM V, HV, BosBpamaeT Hac K Vi, HV,, T. e. [-npeo6pasopanue HOCHT HH- 
| BOJIOTHBHBIH XapaxkTep. 


2. Paccmotpum I’-npeoOpasoBpaHve mpuMeHuTeibHO K MpocTpaHcTBam V, 


MOCTOAHHOM KpuBusHEI K u V, mocrosHHoi KpHBu3HEI K (nm > 2). Tora Jo- 
NOJHUTeIbHO K ypaBHeHHsim (1 \uMeem ycsoBHe 


Kgi; — pep = Koj, Yes =i, | — PY). (5) 


VicnombsyA 3aBMCMMOCTh MexX{y TeH30paMH KPHBU3HbI KOHCOPMHBIX TpOe 
& iss : 
eTpaucTs V,, V_; WM cooTHoueHue (5), nomyaum 


Ry = Ag, + Be, ‘A =(n—1)(K +A) —Kg, B='-K (n —2), (6) 


me R;,— Tex3sop Pusan V,; Ayp— nepBii AuddhepenunabHbl mapamerp 
Benptpamu; g = g**o,,. Ho ecau Ww Vz — IpocTpaHcTBo 1 1OCTOAHHOM KPHBH3- 
Hp K, To 3 (6) cueqyet, 4TO 


[— (n — 1) Ke 1A] 2, = Bay, 


a TIpH HeTPHBHaIbHOM Teose3HyecKOM OTOOPaxKeHHH 3TO BO3MOXKHO TOJIbKO 
Tora, korz4a B = O usu, 4To To xe, Korma K = 0. Herpyduo BuyeTb, 4TO 9TO 


yCJIoBve WM JOcTaTOUHO AA Toro, uTOOH V, Oblmo0 MpOCTpaHCTBoM MocTOAHHOH 
KPHBM3HBI. Tem camMbim JjoKa3aHa: 


Teopema 2. na moeo umobu V, Ob1a0 npocmpaxcmeom nocmosHHot 

KpueusHbl, HeOOxOOUMO Wu Oocmnamo4uHO, umoOol V, OblAO NAOCKUM NPOCMpaHcmeoM. 
a 

O6o03HauHM KIaCc BCeX PHMA@HOBbIX IpOcTpaHcTs V,, MoJyyaeMblX U3 Mpo- 


cTpaHcTB nocTosHHOH KpuBHsHE I'-npeoOpasopannem, uepe3 Lh. 
3. CoBMecTHoe paccmoTpeHue ypaBHenHi (1) u (6) Raet creqyromee ycuoBue 


Ha Mpoctpanctsa kKsacca L;: 


Rink = ORB ij + Piknj = Pinar (7) 
Tye MoOx*KeHO 


Gp =e AG}— 2A), =e (W*Ras— Ap), yr = Yes", —(8) 


a HemocpescTBeHHo u3 (7) culelyeT, 4TO 


A Ls In 2 
0;= AGR’, o,= NR, Ny Saini: oe Narnia ty 2 (°) 


BbluvcneHuA MOKa3bIBaIoT, YTO B V,, TeH30P Bit, OMpeleseHHbIH paBeHCTBa- 
MH (2) u (6), BcmeqcTBue (7) u (8) yqoBneTBopseT ypaBHeHuam Bua (1). B To 
Ke Bpema us (5) u (6) umeem 


A 20> 1 eh 
thy =(K —s)e 2 — 3 Ru. (10) 
OTM ypaBHeHHA MO%KHO PaCCMaTPHBATb KaK YCJIOBMA B V, wap u A. Tenepb 
HeETPyHO MpoBepuTh, uTO V,, onpeseenHoe no dopmyue (4), OyzeT npocTpan- 
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CTBOM TIOCTOAHHOH KPHBH3HBI, ec Vy KOHOPMHO-IWIOCKO HU %p; YLOBJIETBOpAeT 
ycoBu1o (10). 
Virak, HMeeT MeCTO: 


Teopemas3. na moeo «umobor VV, NpuHnadNenano KAaccy be HeoOx0- 
dumo u Oocmamo4no, umoGel OHO ObLAO KONGOPMHO-NACCKUM, YOOBAEMBOPANO YCAO- 
euro (7) u cytyecmeosano HempusuanbHoe pewlenue cucmembt ypasHeHuti (8), (10) 
omuHocumenbHo ; u A. : 

4, PaccMoTp¥M, HaKOHell, PHMAHOBbI NpocTpaHcTBa Vy, YAOBJIETBOP ALOMLHE 
oHomy cooTHomeHuio (7). O6osHayum sToT KJacc npoctpancTs Li. Monon 


py = Ry — 08; +48; (« = const), (11) 
BUUM, YTO TeH3OP P,; YROBMeETBOPACT YpaBHeHHAM Bua (3), Mpu4ueM, BcweL- 


CTBH€ MIPOH3BOJIbHOCTH a, BCer,a MOXKHO CUMTAaTb |p,|=- 0. Ho Torga, Kak 


yKa3bIBaJIOCh PAHbIle, BO3MOKeH Mepexok K cCooTHOWeHHAM Bua (1) B Vn, 
KOTOPbIM OyfleT YAOBJIETBOPATb TeH3Op 


- py n “A 
Pip = Op GaiSai, (12) 
re wp; = — 9p" oa+Zis p‘i — 9yIeMeHTHI OOpaTHOM MAaTpHUbI AA || p;;|. 
YuntTpipaa (9), momwyuaem Teopemy: 


Teopema 4. Kastdoe pumanoso npocmpancmeo 0, Kaacca L? (n > 2) 
C HenocmosHHolt cKaAspHow KpueusHott OonycKaem HempueuaAbHoe e2eodesuue- 


cKoe omoOpasceHue HA PUMAHO6GO Npocmpancmeo c mempudecKUM tMeH3OPOM Pjj, 
onpedenenHoim pasercméeamu (11), (12). 
Ypasuenua (7) u (9) RawoT TeH30pHy!o XapaKTepHCTHKY PHM@HOBBIX Mpo- 


cTpaucts xKaacca Li. 


Ojecckuii rocyfapcTBeHHBI yHHBepCcHuTeT Tlocrynusio 
um. HM. WU. Meunukosa 16 XI 1960 


HMMTHMPOBAHHAH JIATEPATYPA 
1H.C. Cuutwkos, JAH, 111, Ne 4 (1956). 
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Aoxaagm Ankagzemunu nayrx CCCP 
1961. Tom 137, Ne 6 


MATEMATHKA 


JI. 1. YCOJIBILEB 
es AHAJIOF TEOPEMbI ®OPTE — KALA 


(Tpedcmaeaeno axademuxom H. M. Buroepadossim 1 XII 1960) 


Vimeet mecto caenyiouui ananor Teopempt Popte — Kana ('): 

Teopema. IIycmpo f (t) — eewecmeennosHauHad, oepaHnudenHad, nepuo- 
Ouveckaa c nepuodom 1, Kycouno-Nenpepolenaa dyNKuyuA, yOoensemeopsmwasn 
ycaoeuto JIunwuya 6 Kaxc0om uXmepeane HenpepeigHocmu. IT pedOnoaoscum, «mo 


1 

\ f @ dt = 0. Iycmb g> 2 —qukcuposannoe namypaabnoe 4ucao; p — Hamy- 

0 

| PaAbHoe 4ucAO makoe, 4umo (g, p) = 1; h = h (p) — KamypancHxoe «ucao makoe, 

umo h < log p/2 log g u hoo npu p— oo. Ilycmb Np (A) o603Ha4aem Ko- 
h—1 


k 
-ausecmeo yenx a,0O<a< p—1, Onn Komopoix yy j (| <ANVA. 
h=0 

Toeda: 


p—1 h—1 


ieee 4 an \e\" 
a) cywecmeyem npeder lim— (sar a) = 6; 
) cywecmeyem np ae mah ; 


A 
N, (4) 4 
: p ae — 22/202 . 
d) npu o=-0 an Ca Ee \ e dz; 
Re 1 Nomen npu <0, 
Vee 8 = ates pi eiienpae nk > 0: 


TlokasatTenbcTBo NpoBosuTCA TeM 2Ke MeTOJOM, 4TO H B padoTe A. I’. Iloct- 
HUKOBAa (”); MbI IIpPHMeHAeM MeTOJ, MOMCHTOB TAK, KaK 93TO ObIJIO yKa3aHO B pa- 
Gote M. II. Muneesa (°). 


_ Bsegem creqyiomve o6osHayenua: | f |? = \ Pi aiaai = >) ia (=) : 
a nan 0 : a=0 
PH =\FO Feat, (=> F(S)i()- 


Jlerko ycTaHaBNHBaIOTCA CJleqyioulve yTBepxKeHHA: 
il mi ag! ag" 
ne a E) = pp (|k—i) 


p—1 1 


| 15 a(3)=\rov ae +0(5) 
. a=0 wie 


55 (\i()= \ ) Fae d+ 0(@), 


STH YTBe€pxRKACHHA MalOT BOS3MOMKHOCTb MOKa3aTb, ATO CYMeCTBYyeT peed 


p—1 h—1 


lim 5 (73 57 (#)) <2, 


poco P a 0 hi 


IIPH¥eM H3 AOKa3aTeAbCTBA ACHO, UTO BeMYMHA O? CoBNaqaeT C BBeeHHOM Ka- 
eM BeJIMUHHOH " 
ip 


\(3) lero) at 


One==sl1m 
loo} 
0 =0 


p> 


ale 


Jlanee, OCHOBHY!0 pOJib y Hac OyfleT UrpaTb cueqyioulad JIeMMa: 
Jlemma. Bmopoe ymeepocdenue meopembt cnpasedaueo Onan éeewecmeeH- 
HOSHAYHOLX MpUcOHOMeEMpPUUeCKUX MHO2OU“NEHOB. 


, a, 
NoKwasarenpcetso) | [Myer so 7) — > Ape, “Amn = A_m— 


m=—s 
OJMH M3 TaKHX MHOrouNeHOB. PaccMoTpHM BbIpaxKeHHe} 


n=13 (Bo(#)) 


re / — dukcHpoBaHHoe HaTypasibHoe uucso. Mmeem 


p—1 ,h—-1 


=15) (3) and) — 


P 'g=0 x=0 m= — 


= ioe es o 
= >} Qm,+- -Imif Dt ay! exp [ani (m,g% aug re + meg! 14 = 
m;=—s x;=0 B a=0 i p 
Sign h—-1 
= 3 Am... +m S ly) i=1,..., 4; mgu+...+ mg = 0 (mod p). 
my=—s xj7=0 


Salimemca Tellepb NOsCveTOM KOJHYeCTBA pellleHHH cpaBHeHUA 


mg +... + mg’! =0 (mod p) 


B uvenax 0 < x1,...,%<h—1. Paccmorpum cpaBHenue 

me +... + img" = ng™ +... +nag”® (mod p), (#) | 
TC My, .. ., My, My, ..., Me H F > 2 — PUKCHPOBaHHble HATYPaJIbHbIe YHCIA; 
OS Xe ey Xs Yt ss Yh SA — 1; h< log p/2 log g. Bo3bmem p nactoub- 
KO eaten, YTOOL! BLIMOHAIOCb cTporoe HepapencTso |7m| +... +|1me| + 


+|m|+...+|m|<Vp. Torna 


mg? +... +mg*® —ng@—...—mgl*|< 
Sa | be. 2. i, | eer ~ log p/2 log g 
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== 05 


. 


EA 
b 


CACLOBATeMbHO, JIA Hallero p KOJMYECTBO pellleHH cpaBHeHHa (*) B Ie/bIX 


| uncmax 0 < %4,..., Xe, Yi,-- +) Yk Sh —1 paByo uucny pemenuli ypas- 


/HeHHA mg +... + mgo*=ng" +...+mg¥r B WembIxX uwicnax 
ee ys eh, Hi, sey YR — 1. KoumuecrBo Ke pelleHHH mocmeqHero 


ypaBHeHHA NoscuuTaHo B padotre M. II. Muueeza (°). 
Byyem rosoputs, creqya M. II. Muneesy, uo cocraBbl CHCTeM 1, . . ., Mp 
M fi,..., My COBMAAaOT, eCIM OMHA CHCTeMA MosyyaeTCA M3 [pyro HeKOTO- 


| pow mepecTaHoBKoi ee 9IeMeHTOB. CuctTemy 711, . . » My, HA3OBEM ea tbne “Es 


HOH et aad @ AMA CHCTeMbI fy, ..., Mp, CCAM m = m;/ gt , (mj, 
=T1,i=1, , k. Tora, H3MeHMB JOJKHBIM O6pa30m pesyvIbTaT M. TH. Mu- 
Px nosy su cilefyiouee yTBepxKeHHe. 

Tlycrb fy, ..., ffx, fy, . . .» ty — cuctema, peyIMpoBaHHad OTHOCHTEeJIb- 
HO g QA cHCTeMBI Wit, ... «5 1p, Ni, «- «, Mk; uycTs @ =< log p/2 log 2 up — 


AocTaTouHoe Gobilloe, Hanpumep, Takoe, 4TO 


[mm]... +l ml +)m| +... +) mi<Vp. 


B\ Torga: 
_ @) CCH COCTABLI CHCTeM M,,..., My MM, ..,., My Pa3MUHBI, TO KouM4e- 
' cTso A, (h) pemtenuii cpaBHenua (*) B uucmax OK %,..., Xe Yi, or ORK 
-<A—1 omenupaetca Kak O (h*—); 
6) ecIM COCTABbI CHCTEM 77), ..., My UM, ..., My COBMaaioT, TO A; (h) = 
== tlie tg! hE + O (he), roe i,,..., i, ompesenatorca 43 _pasOnenue 
A aA A a “A aA aA a 
ee i Hm np Se m= mm, mM Em”, 


-ecmw a= B, ty +ig +... +4, =k. 


Tlanee, MpoBoA BbIKMaIKH MOMOOHO TOMY, KaK 3TO CflemaHo B paoote (°), 
TOJIy4HM 


: oy ecnu 2 HeyeTHoe, 
= 


CHA? (1/2) 6'/2'? + O(n’? 4), ecan L uetHoe. 
Orcroya 


p—1 
lim +> We Si a (ee “))\'= 
poo P a=0 N x= 
f9, ecu 1 HeyeTHO.R, 


~ \c}? (1/2)! 6'/2'” = o/l1/2"7 (1/2), ecan 1 ueruce. 


PaccmoTpuM 


co 
Ip = \ zle—2428* dz. 


Jlerko MIpoBepuTb, 4TO 


4) ecw / HedeTHOe, 
a = tlh fae ecu / ueTHoe. 


Takum oO6pasom, 


p—1 h—1 


1 bb sed Selene at 
(@ a = — pee iL. 
| lim 5 (ym, ae 


hoi 
O6o3Hauum k (a) = ——— 2; > =) ,a=0,1,..., p—1. Pacnonoxum 
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k(a),a=0,1,...,p—1, B Nopsake neyOpipanusa k (a1) =... = R (a,) < 
=k } 


ae R(ai,41) Ea ei 3 (a;,) <a 5 oe <h (Gi 1) =~ Ane (@:,), Te to = pe 
a CHCTeMa YHCE Ay, .. ., Ap NOMYAaeTCA HEKOTOPOHM MepecTaHOBKOM H3 CHCTeMbE 
uucen 0, 1,..., 9 —1. Tlocrpoum cueqyiomyio pyHkKuMio, KoTopan OyfZer, 
OUeEBHAHO, tyHKIWeH pacnpeeeHua: : 
( 9, t<k(a) =..:=F @), 
| i/p,' (a) = oe = RAG) TR ee 
D, (t) a | Dae ONC aia ar ie Seba dah Sot ere eC eS 
iop—1/D; k (@7)0 3) a2: tae R (a;,_,) < t <- k (@;,_,+1) NO Sy k (4:,), 
I t > R (a;,) = R (ap). 


Cocuutaem J-H MOMCHT STOH YHKILMH: 


\ Had, (f= "— (k! (a,) 2 ek ae (RG, gta) +. te (a) = | 


ee) 


1 
p 


Takum oOpasom, 


F i'dD, (i) == Ween ae 

Ho ae Va » : 

Ilo propo npeqembHori Teopeme A. A. Mapxosa (*) lim ©, ()= = \ ede 
poo T 


Acuo, uTto WM, (t) uHcNeHHO paBHO KOJIMUeCTBY BbIPaKeHHii 
h—1 


me, (%) 

V2%c pp 
MeHBbINHX HJIH paBHbIx ¢?, Je@JIe@HHOMY Ha Pp, T. e. 
, (f) = Np (V208)/p. 


Honaraa u=z/ 20, noayaum 


V 20t 


Np (V2 ot) 1 e— 21/207 az 


p->co p a V 2n 6 


nomarad A=V2ot, nomyauM OKOHUATeJIbHO 


N, (A) : 2/Ig2 
linn 2s \ Pah Ay 
p->oo p V 216 e 


JlemmMa Jloka3aHa. 

Bropoe yTBepxKeHHe TEOPeMBI CJIeyeT U3 JIEMMbI TOUHO TaK Ke, Kak H B TEO- 
peme Kaira ('). Tlocequee yTBepxKeHHe TEOPeMb! JOKAa3bIBAeTCA TEM Ke IYTEM, 
uto u y Kana. Teopema JoKa3ana, 


MatematTuyeckuit MHCTHTyT uM. B. A. Crekulopa [ocrynusio0 
Axafemun HayK CCCP 30 XI 1960 
LATMPOBAHHAA JIMTEPATYPA 


1M. Kac, Ann. of Math., 2-d ser., 47, Ne 1, 33 (1946). #7 A. T. Tloctruu kos, 
JJAH, 1338, 1298 (1960). 3M. II. Munees, M3s. AH CCCP, cep. marem., 22, 585 (1958). 
4A. A.MapxKos, Wcuncnenve pepostuocrei, 4-e usy., M., 1924. 
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Foxaagm Akanqemun nayx CCCP 
1961. Tom 137, Ni 6 


\ 


MATEMATHKA 
HM. B. YUIAKOBA 


HEKOTOPbIE TEOPEMbI EXMHCTBEHHOCTH JIA PYHKIUMH, 
CYBrAPMOHHYECKHX H MEPOMOP®@HbIX B EXMHHYHOM KPYTE 


(ITpedcmasaeno axademuxom C, H. Bepruumetinom 30 XI 1960) 


ByfeM paccMaTpuBaTb cucTeMbI KpyxKOB Cj, emKalluwx BHYTpH Kpyra 
)|2{|<C 1 m uMetomjux KoHeyHyIo cyMMy HeSBKIMJoBLIX pafuycoB. MxHoxecTBO 
| TOWeK, NpHHaexKatiee Tako CucTeMe Kpy2KKoB, HasoBeM C. Mpi aM O1eH- 
| Ky CHH3y BHe MHOxkKecTBAa C Jia (byHKUMH, cyOrapMofivyecKHX B €JMHMYHOM Kpy- 
fe, a Take JIA *yHKWMi, NpemcTaBseHHEIX pasHOCTbIO AByx cyOrapMoHMye- 
| CKUX yHKIHH. OcHOBLIBaACb Ha 3THX OLeCHKAX, Mbl YCTAHOBHM HeKOTOpbIe TeO- 
PeMbI CAHHCTBEHHOCTH Jia PyHKUMH, MepomopdHBIx B Kpyre | z| < |. 
Ilyctb U (2) — cy6rapmonuueckan cbyHkuna B Kpyre |z|< 1. HonmoxKum 


U (2);- eeau U (2) > 0, 
0, ecnu U (z) <0, 
4 paccmMoTpam (byHKILHI0 
2m 


g(r, U) =a2\ Ut (re) a9 <r <)) 


0 


'(uHorya MbI Oyem mucaTp coKpaieHHo @ (r)). IlyeTs o (r) — Takaa moo0xKu- 
'T@JIbHaA MOHOTOHHAA (byHKIMA, 4TO 


\9 ()o() dr <M. (1) 


TlonoxuM 
X(t) =\o( ar, p(t) =) X (x). 
: t t 


Viz uuterpampuoro’ npegctapnenua ®. Pucca (?) cnegyetT, YTO BCAKOH cyO- 
rapmMonw4eckoi B Kpyre |z|<_ 1 cbyHKWHH OTBedaeT oMpefeneHHoe pacripene- 
jleHve * HeOTpHUaTebHBIX Macc m (z). O6osHauHM 


n(t) = \\ dm. 
lz|<t 

' C nomompio Teopemp: Vencena Aa cyOrapMonMueckux *yHKUMH serKoO: 
| 
-———— - 
t * UToObl nMoMyynTb STO pacnipesesenve, ClefyeT NpefCTaBHTb M0 Puccy dyxKunio U(z): 
“B Kpyre |z| <7 <1 H 3aMeTHTb, ITO NOMyueHHOe pacnpenemeHHe He HSMeHAeTCA upu rt | 
; | 1319) 


MOKa3aTb, UTO 


(w(t) dn (t) <eo. (2) | 


3ro yenopue Ha MaCCbl ABJIAeTCH aHaoroM ycioBuA BuasKe aia Hysen 
OrpaHHYeHHBIX TOJOMOPHHBIX PyHKUMH B Kpyre |z|< 1. 

Teopema 1. Jn npouseorsnot cybeapmonuueckoli @ eOunUuHOM Kpyee | 
g@ynkyuu U(z) c xapaxmepucmukoi @(r), yOosremsopsioweli ycaroeuro (1), | 
Halidemca makoe mHostecmeo C, 4mo 


No . a 
Oe) 2 eo aed (eC 0 G4). (3) 


TloKka3aTeJIbCTBO STO TeEOPpeMbl MPOBOANTCH C MOMOILbIO MeTO,a XevMaHa 
(1), MpequoxeHHOrO HM JA MOJyYeHHA TakOrO pOfa OMeHOK IIPpHMeHHTeJIb- 
HO K OfpaHHUeHHbIM cyOrapMOHHYeCKHM (*yYHKUMAM B MOJyIJIOCKOCTH. 

SameuanHnue. BuOpap o(t)=qgi(t)(1—t)*, mer nonyaum p(t) > §- 
>C.g1(t)(1—t)** wu 6yzem umetp Ain U(z) OleHKy MpAMO Yepes ee Xa- 
paktepucTuky @(r, U): ' 


NS EO 2 eon are 
U (2) b> eee 


) 4c 
caer 


PaccMOTpHM HeKOTOpble BaXKHble YacTHbIe cyyaH Teopempr 1. Ilycth | 
cbyHKuMA @(r) HMeeT KOHEYHBIH NopsnoK 4 > 0, T. e. 


lim 
r>1 


Torja X ABJAAeTCA NpeWeJbHbIM MOKa3aTeJICM HHTerpaJia 


\e()—nur, (4) 


T. €, TOUHOM HM2KHeH rpanbiO TeX [, JIA KOTOPBIX HHTerpan (4) cxogHTCA. | 
ByJeM pasimuaTb Kslacc CXOJMMOCTH M Kslacc pacCXOAMMOCTH B 3aBHCHMOCTH } 
OT TOrO, CXOAHTCH HIM pacxOMMTCA HHTerpas up p= A. Ecau xapaxtepuc- #) 


THKa @(r) NpHHaynexHT KNaccy cxoquMocTH, To o(r) = (1 ar) ae H AIA 7 
U(z) cipapeliuBo cooTHOIeHHe i! 


[U@) 3 ee ee 
{ (2) >, (at yer PEO 


Ecan @(r) WpWHalexuT KJlaccy pacCxOHMOCTH, TO MOXKHO MOMOKUTb 6 (r) = 


=(1—r)‘**", u naa U(z) G6yner cnpapezmaso HEPaBeHCTBO 


N, : 
OO Taje)rere EO) 


Ansa cyOrapMonnueckux dyHKuul U (z) c orpanuueHHol xapakTepucrTukoi | 
@(r, U) oKasbiBaeTea BOSMOXKHBIM ToONOKUTS p(|z|)=1—|z| un nonyanTD] 
Ooee TOUHBIN pesysbTaT: 


U () > — Ty EC). 
2 


Ecan U (2) <0(|z|<1) u \ U (re'®) d8->+0(r—1), To npn mo60m @ > 
0 


U @) >= pC, 1 —-|5|<d (0). ()} 
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Ouenka (3) TouHad B Kuacce BCeBOSMOXKHEIX cyOrapMoHM4yecKux (yHKIHH 
B kpyre |z|< 1. Tak,! 41a cy6rapmonwueckux dyHkuuit, xapaxrepucTuKa 
KOTOPLIX HMeeT MOpARoK A, uMeemM pH s060M & > 0 


N, e 
AON i terme reser (ZEC). (6) 


SaMeHuTp B (°) A MeHbIel BemM4nHoll Ai << 4 HeENb3A, KaK NOKa3pBaeT mIpHmep 


Die =aRe (j ae ar 


{—z 


Syecb p (r, U) umeet nopafox A uw U (2) > — N/(1—J]z]|)!+. 


, PaccmoTpam pasHoctb U (z) = U, (2) — U; (2) aByx cy6rapmonuuecKux 
| MYHKUMH B Kpyre|z|< 1 mu BBegem xapaxtepucTuyeckyio dyHKumio T (r,U)= 

=@(r, U) +N (r, U2), roe p(r, U) ompeqeneno panee, a N (r, Us) = 
‘ te 


NG U2 
A OEE *. Ilyetb o (r) —cHoBa Takad MOHOTOHHAaA (PYHKILMA, uro 


\T ino (dr <M. (7) 


TlomoxKuM, Kak U npexie, 


e 


1 1 
4) =\o (det, pO =\x Qa. (8) 
i i 
Tora uMeeT MecTo 

j Teopema2. Ecau xapakmepucmuKa pasnocmu U (2) Oeyx cy6eapmo- 
HudecKUX GYyHKuUtt yOoeAemeopsnem ycaoéeuro (7), mo 

| Ny 3 

moe aiceeedeay eo oe 


Ilyctb f (z) Mepomopdua B xpyre |z| < 1. Torga In|f (z)| Moxuo npen- 
CTaBUTb B BHJe pasHocTH AByx CyOrapMOHM4eCKHX (PyHKUNH, HW BBeeHHaA HaMH 
‘XapakTepHcTHKa pa3HOcTH OyjleT, OYeBHAHO, COBMaLaTb C HeBaHJIMHHOBCKOM 
‘KapaktepucTtukon T(r, f). Onpegenup gana U(z) =In|f (2)| dyxKunio 
wu (|z|), KaK yKa3aHO BpIIMe, CMO%KeM HAaMMcaTb HepaBeHcTBo (9) B Buse 

No = 


Tlon {zz}; G6yeM MOHHUMaTb MOCJeLOBaTeJIbHOCTh TO“eK C MOLYAMU 
|Z.| =x, YHOBMeETBOpPAIOULHMH ycJoBMIO fr, > 1. Hasopem Takyio mocse- 
JOBATeMbHOCTh S,,-MOC/eCMOBATeIbHOCTbIO, eCCJIM TOUKH HeIb3A 3aKJIOUNTD 
KaKoe-HHO6yb MHOxwKeCTB C Takoe, ITO Se (R;) << oo, rye R;—Mmogxysn 

j 
Ie€HTPOB KpyxKKoB C7. 

Teopema 38. Ecau xapakmepucmuka T (r, f) pynxuyuu f (2), mepomopd- 
Holl 6 Kpyee |\z\<. 1, yOoeaemeopnem ycaoeuto (7) U mouKU {Z~} OOpasyiom 
S,-nocaedoeamenonocmo c dynKyuett pw (|\z\|), onpederennod pasercmeamu (8), 


mo us coomnowenua lim p (|2| +9 (1 —|zZe|)) In| f(z) |= — co npu ka- 
k->co 


Kom-nubyOo 8 (0<8< 1) caredyem  moocdecmeeHHoe pasericmeo, HYyAto 
gynkyuu f(z). 

__ * He wapymiaa oOmHOCTH, MOXHO CUHTATb, YTO HEKOTOPaA OKPECTHOCTh HYsIA CBOOOLHA OT 
imacc, 
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Teopema 3 JaeT HEKOTOPBIif OTBET Ha BOMPOC, HACKOJIbKO ObicTpO MOxeET yObI- 
BaTb MepoMopHad dyHkyua B Kpyre |z|< 1 Bomb MocesoBaTebHOCTH To- 
yeK, IpHOsMKalONlMxXcA K TpaHue Kpyra. 

Bauskuit Bompoc paccmotpex B paGorax A. JI. Waruuana (°,*). Onnako y 
Hero IpHOMKeHHe K TpaHHUe MPOMCXOAUT He MO MOCJeMOBATebHOCTH TOUeK, 
a TIO MHOXKECTBY MOJIOMKUTELHON JIMHCHHOM MepbI, JIe*KalleMy Ha KOpAaHOBoL 
KpuBOu, Mayme K Irpanume Kpyra |z| <1 *. ; 

IIpupely HeCKOJbKO MpHMepoB AOCTATOUHEIX YCOBMM TOTO, 4YTOObI nocue- 
JOBATeIbHOCTh {2}; Opwia S,-MocmefoBaTesbHocTbIO. Takum ycJloBuAMH 
ABIAIOTCA YCJIOBHe 


2 (zn) = 2 (A) 


B CO“eTAHHH C KaAKMM-HHOYAb U3 yKa3aHHbIX HMKe YCJOBMH HeCcryulaemMocTu 
mocwieloBaTebHocTH ** 


d.(24, 2m) 229 1 — |) (On); (Bi) 
3mecb d (Zn, 2m) — HeSBKJMLOBO paccTOAHWe M@KAy TOUKAMM 2, UW Zn 


| z 


a raed ae 
ah i = 8 = 5 0 ; B 
i/i—le pd =e Viral (Ge 0) (Bz) 
1 i Lt (| Zp |) 
| LM (| Zp44 |) wuieng) | d=(&,) ew’ C&D) = 07 0. (Bs) 


B (Bs) mpeynouaraetcs, UTO TOUKN Z, MePeEHYMePOBAaHb! B NOpAAKe BospacTaHua 
Molly Jen. 

OTMeTHM, 4TO YCJIOBHA HECFYLMLAaeCMOCTH MOKHO BBIOMPAaTb pa3JIMUHbIM OO- 
pasom. OqHako 6e3 Kakoro-HH6yb YCIOBUA Takoro pola yTBepxKeHHe TeOpeMbI 
HeBepHo. B camMom jlevie, BOSbMeM MepomopdHyt0 (yHKUHIo C KOPHAMH {a;}, 


KOTOpple (CM. (?)) HOJDKHbI YLOBJIETBOPATb YCJIOBHIO yal (|a;,|) <Q cc, a nocae- 


WOBaTeMbHOCTL {Z,}; COCTaBUM H3 KOpHel dy HM flocTaTOUHO OoubIoro uuca 


TOUEK U3 MAJIBIX OKPe€CTHOCTeH KOPHeH Tak, 4TOODI Syn (| Zn |) = co, a Tlocwie- 
k 
HOBAaTebHOCTh |f (Z,)| yObiBana Kak yrofHO OnIcTpo. 
OJIb3YIOCb C/LYYaeM BbIPaSHTb UCKpeHHIOIO GarogapHocTb mpod. Bb. H. Jle- 
BHHY 3a yKa3aHve TeMbl H MOMOIIb B paoore. 


XapbKOBCKHH rocyjapcTBeHHBIit Tlocrynuvio 
yHHBepcHuTer 28 XI 1960 


UHMTHPOBAHHAA JIMTEPATYPA 


*W. K.Haymann, J. math. pures et appl., 35, 115 (1956). ? HW. UW. Ip u- 
BasdoB, Cy6rapmonnueckve cbyHKunu, 1937, crp. 162. ° A. JI. Waruusau, JAH, 
129, No 2, 284 (1959). 4 A. JI. Wlaruusan, Uss. AH ApmCCP, cep. us.-matem. uayxK, 12, 
Ne 1 (1959). > WB. Ym akos aul Are 130s ont (1960), °® UW. B. Ymaxkosa, 
Tesncpi nok. V Beecolosu. Kond. no TeopHn dyHKuNil, Epesan, 1960. 


* o 
B joxKane ua V Beecorosnolt KOHepeHIMH nO TeopHu dyHKun A. JI. Wlaruuau 3a- 
ME€THJI, UTO OlleHKa ObICTPOTHI yObiBaHHsa cbyHKUMH /(z) Ha WUCKpeTHOH MOCMeNOBATeIbHOCTH TOUeK 
2, MOXET ObITh NOJyuena cBefeHvem K CJlyualo, HcCJIeMOBaHHOMY: B (%,*); OHAaKO JI} Takoro 
CBeJCHHA TpeOyeTca, uTOOLI TOUKH 2, ObIJIH| pacnOvJIOKeHbI Ha KPHBOI BeCbMa MVIOTHO, 37/eCb MBI 
He Wedaem Takoro mpemmosowKenna, 


Sameuy TakxKe, uTO C, A, XaBUHCOH B CBUeM JOKJaye H3OKU OOMHe ,cooopaxKenns, 
AarOUHe HOBbIH MOAXO] K BONPOcy O TOM, HaCKOJIbKO ObICTPO MOXKeT YOLIBATh BAOJb MOCJeNoBa- 
TeMbHOCTH ToueK, npHONMKaloMelica K rpanune, Mepomopduaa dbyHKuNaA orpaHHyeNHoro Buga. 

‘ Ecam nojoxutTp p(t)= 1 — ¢, uto COOTBETCTBYeT, KaK ObWwIO yKasaHO, MeEPpOMOPHbIM 


yHKuMAM OrpanHuenHoro Bua, TO MBI NOJYYHM TeEOpeMy CJHHCTBEHHOCTH, BKVJIIOUAIOLILYIO TeO- 
PeMbl €JHHCTBEHHOCTH H3 (°°) 
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Jloxnann Akahemuu nayr CCCP 
1961. Tom 137, Ni 6 


MATEMATHKA 


B. E. WIAMAHCKHM 


O PEMWIEHHH KPAEBDbIX 3AJA4 CO CJIOKHbDIMH TPAHKUHbIMH 
YCJIOBHSAMH C MOMOLUIbIO MPOCTBIX KPAEBbIX 3AQA4 


(ITpedcmaeaeno axademuxom A. A. Jlopoduuyoineim 29 XI 1960); 
_ Byem paccmatpupaTb 3ayavy WHTerpHpoBaHMA CHCTeMbI JIMHeMHBIX Wud- 
(PepeHUMaIbHBIX ypaBHeHHH n-ro nopsyKa 


ax 


Fi a oh) | (1) 


CO CJICRYIOMMMMH FpaHHYHbIMH YCJIOBHAMH: 


Bx (0) +Cx() =d (2) 


‘(gagaua [). Syecb A (f) — matTpuita KosdPUNMeHTOB CHCTEMBI, 9JIEMCHTEI KOTO- 
poH uuTerpupyempie dyHkuuH; B, C — nocTOAHHbIe KBapaTHbIe MATPHIbI 
n-To nopsqKka; d— 3afaHHbli BekTop, x (t) — MckoMaA BeKTOP-CbyHKUMA. 
Pemenve 3aauv uuetca Ha mpomexyrke [0, /]. 

IIpeacrapaaa x (¢) B Buge cymmp x (t) = y (t) +2 (4), rae y (t) —.peme- 
HHe KpaeBouw 3aqaun 


a= AWMy+iO, By O +Cy() =0. (3) 


OObIUHBIM ClOcoGoM mpHBOsuM 3agauy I kK 3afaye Cc OMHOPpOMHON CHCTeMOM ypaB- 
HeHHH 


A(t) z, Bz (0) +Cz() =d—By 0) —Cy (0 = (4) 


(3agaua I’). 
| PaccMoTpum TakxkKe Hapsyy c 3agauen (4) KpaeBylo 3ajauy Bua 


FHA, Be) +Cz() =u (5) 


(ganaua Dee tie B, ogee 3a\aHHbIe MOCTOAHHDIC KBapaTHbie MATPHILbI. 

Ina Kaxjoro pewenua sayaun I’ MoxHO HaiTH TaKOM BeKTOp U, 4TO 3ajaua 
Il 6yger Taxxe paspemmuma M OHO M3 ee pellicHHH OyeT COBMayaTb C pemieHvem 
ganauu I’, JlononuvTerbHo mpeqnomoxKuM, uTo 3sagaua I] umeer eMHCTBeHHOe 
pemieHue mpH s060M Uu. 

Tiyerp pemenve 3agqaun I] Bo3MoxHO NOJYYHTb Oolee MpocTsiM MyTeM, 
gem pemenne saaun I’. Torga MoxKHO MOCTpOUTb UTepallMOHMbIH Mpomecc pe- 
menua 3aqauu I’, Ha KaxKflomM ware KOTOpOrO NPHXOAMTCH pellaTb TOJIbKO 
Kpaeppie 3agaun Bua II. [ia onpesenenHocTH Haspuie 6yleM BeCTH H3JI07%Ke- 
gue IA Toro cnyyas, Kora 3anaua I] — mpoctenmas, T. €. Kora B kayecTBE 
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PpaHMYHbIX YCJIOBMi 3ajaHbl #2 MepBbIX KOMMOHeHT BeKTopa 2 (0) Hn — m 


Tl€pBbIX KOMIOHEHT BekTopa 2Z (/). B stom cmyuae matpuust B u C npuHumaioT 
BUI: 


cb Likes) a Leeper 
eh ve 0. Ocuc0 
{ ctpoK ; 
Bel POO ee Oe -) YEGSsil 0g 0m" Grade} 
Ome 05.0 OpultenO 50 nm 
a Pere are ee ee Noes 4 eo CTpoK 
OPO 0 Boeri oe! 


Ilpu m =n xpaesaa 3aqaua I] nepexoquT B saqagy Koum. 

OtTmeTHM, 4TO COBepmIeHHO AaHaJIOrHYHO paccMaTpHBaeTcA cyyal, Kora 
3aj\aHbl B IIPOH3BOJIbHOM MOpAKe m KOMMOHEHT BeKTopa z (0) H n — m KOM 
MOHEHT BeKTopa 2 (J). 

O6osHauum yepes © (ft) yHaMeHTaJIbHy!IO MATPHILy pemleHui cucTempt (1), 
T. €. PYHKIMOHAIbHYIO MATPHILyY, YAOBJIETBOPAIOMULy!O CJIeEAYIOWIMM YCJIOBHAM: 


P=A()®, 00) =E, 


rye E — equnuyunaa matpuna. Ilycth ® (J) = ®,. Torga z (4) = ® (#) z (0) 
u u3 (4) u (5) nomyaaem mHHeMHOoe amreOpanyecKoe ypaBHeHHe JIA BeKTOpa U: 


(B + GO) (BECO) sn gp (6) 


Jia pemienua ypaBHeHua (6) MOxKHO MpHMeHATb Te UTepalMOHHbIe Mpouecct, | 
KOTOpble He TpeOyloT pacileneHua MaTpuub D, Ha uactu (',?). B stom cayuae 
He HYKHO NpeBapuTebHO ompeseaTb MatTpuuy D;. [Ipumenum 3fecb uTepa- 
IWMOHHEIM Mpowecc, OmMcaHHH B (°). 

BBYUMCAUTCALBHAACKEMATPONECC a. 3alaluM NpoOu3BObHO 
BeKTOP Wo WH Haliflem pemieHwe KpaeBoH 3aauH: 


Ho _ A (f) bo, BEo (0) = Cho () = wv. 
TloqcuuTpipaem HeBAsKYy 
ro = BEo (0) + Cb (/). 


OGOosHayad 3Be340"UKOH BBePpXy TPaHCNOHHPOBaHHbIe MATPHIIbI, BBe,eM 
BeKTOP 


= 0 
Po = AOD mtar Cnmmgar +29 Ons Fas Flay 2 + os IDs 


0 * * 
rye ef, f° — xomnoneutst BextopoB C'ro, B’ro: 


Ciro = fel ee) eee een) ee 
Bpelem TakxKe MaTPHILbI 
OO Be a Orn 6 O 0 
OOhrs 5h SE Sede ade 0 
B' Soh) LE) =a ee ead ? 
Oe oe 0 J PET pil 
MAAS ids cy Cannes tat 
0 0 yi lt ed 0 0 
m 
; 0. . Ons 0 4 [crpox 
C =| 0) iOn ane Oeielentht 
0 0 «2 One 0) 0 
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Tenepb Haxo,MM pellleHve KpaeBoli 3ajaun: 
dy * , , 
ar =—A (f) %, B'N (0) +C’n (2) = po. 


To Kpaepas sagaua Tuna 3aqauu II, T. e. rpaHwuHoe ycmoBue ee TaKxKe COCTOHT 
B TOM, 4TO 4aCTb KOMMOHEHT HCKOMOM BeKTOP-PyHKWHU Yo (f) 3a,aHa Ha OHOM 
KOHI€ NPOMEKYTKA HHTErPHpOBaHHA, a OCTabHaA 4“acTb — Ha Apyrom. Bui- 
UWMCJICHHA Jasee Beem NO dopmyviaM: 


Cl = Cro +70 (), BG = Bro — mp (0), 


KOTOPbIe MO3BOJIAIOT OMNPeMeIMTb BC€ KOMMOHEHTHI BeKTopa Co. Jlo Hauama oc- 
HOBHOrO WHKJIa Mpomecca onpememsem ene do = (fo, fo), Te KpyrbiIMu CKOO- 
KaMH OOO3HaYeHO CKaJIApHOe MpoHsBeqeHHe BeKTOpoB, HM Momaraem b_, = 
— (es) == 0. 

'. OcHoBHol WuKN mpouecca Aa mo6oro k = 0, 1, 2,... crpoutca caenyi- 
'miuM o6pa3om. [TloycuntprBaem 


M d;, 
a. u = Up —C 
(Ga é.) R+1 k ; Ge 


M peulaem KpaeByio 3ajauy 


dE, ~ ~ 
Fe A Se, BEe (0) + CEn (2) = er. 


pOTcioma x, = BE, (0) + CE,(). 
HaxofuM pelleHve KpaeBol 3aa4H JIA COMpsxKeHHOM CHCTeMBI 


dy * , , 
=A, Bn, ) +C'n, () = p 


rye Puree BeKTOP, KOTOpbIi CTPOHMTCA AHAJOTMYHO BEKTOPY Po: 


= k k k (R k k 
Pr = Ae hy peal oe ani em, ipods eee Rd eet ae 
* * 
Gy, = fel, , 02, eM}, Big, = Cf, FO, 2. FY). 


IIpousBoqum Masee CJIeETYIOULMe BbINHCJICHHA: 


CO, = ae |= Np (4), B wn Tay B’y,, en Np (0), 
(p> Sa) Cr» Sr) 


21 Sar ABE ERE Daeg ONE MST Bi chTO BE 


Cava = On — GpCr — On—1Cr-4- 


b 


{na moyeyeta Koaspdpuynenta dz, UCHOMb3SyeM COOTHOIMIeHHA 
di = (60, 60) —*aodo, dria = —Ondn — Dpodey» (R= 1,2,...). 


IIpomece upofomKaetca fo Tex nop, moka |\upi, — url= 


= V (Unti— Un, Unt+i—Un) He CTaHeT JocTaTOuHO Maou. Tora perenne 


ucxofHoH 3agaun I nomyuaerca Kak peulenue sagqauu Tuna II: 


dx s es 
qu=AM*x +f, BxeO) +ex() =4, (7) 
me u = lim tp. 
Bonpocn cxoAumMocTuH. ONCaHHbIM mpouecc, eciH He YUUTHI- 
“BaTb BbIVMCJIeCHHOM MOrpelliHOCTH, WOJKeH MpHBeCTH K TOUHOMY PpeUIeHHIO 3a 
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KOHe¥HOe 4HCIO WAarOB, He MpeBocxosamee n. Cpeau mpotleccoB JOBOJIbHO 


ooOulero Bua 
up == P, (S) uo -- Rp (S) g, 
rye Pp, (S), Rx (S) — NOAMHOMBI OT MATPHILbI 


S = [(B +C®) (B + C&)"T[(B + C&) (B + CH), 
paccMoTpeHHbIit Mpomecc Jaer MpH Kaxkom k HamMeubillee 3HayeHHe Be Mune 
|| w, — ul @), T. €. © TOUKM SpeCHHA THIbOepTOBOM HOPMbI ABJIAeTCA MIpOLeccom | 
c HaMyueH CXOMMMOCTHIO. 

TIpH MocTpoeHHM BHIUACJIMTeIbHOM CXeMbl HTepalMOHHOrO Mpotecca Opa | 
HCHOJIb3OBaHa CJeRyIoulad JIeMMa. 

Jlemma. Ecau t1, t2 — 06e npoussoronore mouxu ompeska [0, Ll], a ® (t) — 
makasa dpykOamenmanbnad mampuya cucmemo dx/dt = A (t) x, «mo D (m1) = 
= E, mo dyxOamenmanonar mampuya WV (t) (W (t2) = E) cucmemu dx/dt = 
= —A" (t) x ydoeremeopsem ycaoeuio WV (1) = D* (12). i | 

Ilia opMyJMpoBKH TeOpeMbI O CXOAMMOCTH Mpowecca BBeJeM jO,HOposHyi0 
COMpAxKeHHy!o KpaeBylo 3aqagy 


di A x OLS B ee = Cu. (8) 


O6o3Hauum vepe3D MoMpocTpaHCTBO BEKTOPOB V, YLOBJIETBOPAIOWIUX YCOBUAM 
(8), a uepes g — MpoeKIMIO BeKTOpA g Ha MoANpoctpancrso, opToronHambhHoe D. 

Teopema 1. J[JocaedosamerbHocmb 6eKMOPOG Up, BLIUUCAEMbLX C NOMOLUbIO 
ONUCAHHOZO UMePAaYUOHHO2d npoyecca, cxodumcA npu npouseorAbHom éoLbope 
HAYAAbHOe2O BeKMOPA Uo, NpuueMm: 

a) ecau Kpaeeaa sadaua | paspeluluma (moocem u HeeOUNCMBeHHbLM OOpasoM), 
mo cxoOumocmb 6ydem K maKomy BeKMOpYy U,.Npu KOMOpPOM peluenuUe Kpaesott 
sadauu (7) 6ydem coenadamb c OOHUM U3 pelueHui 3sadauu I; 

6) ecau Kpaeean sada1a 1 Hepaspeulima, mo cxodumocmbe Oydem K beKmopy 
u, Apu KOMOpOM petuenue Kpaeeott sadauy {7) Oacm pewerue 3sadauu muna I, 
HO c makum eekmopom d, Ora Komopoeo d — By (0) — Cy (I) = o. 

OrmeTuM, 4TO B OCOOBIX CuIy4aatx, Kora KpaeBaa 3ayaua I umeer HeesHH- 
CTBCHHOe pellleHve WIM HepaspeliMMa, UTepallMOHHbI Mmpouecc HakarMBaer 
BbIMHCIMTeIbHbIe MOrpewiHOCTH WM MpH OoJPIWAMX nN He BCera MPHBOAMT K HYX- | 
HOMY pe3yJIbTAaTy. 


BpIuHCJIHTeIbHbIM IeHTP [ocrynusio 
Axkanemuu uayk YCCP 28 XI 1960 


IWMTHPOBAHHAA JIMTEPATYPA 
pe3suu, H.II. Kina kos, Meroe jpprncnennit, 2, M., '1959. 


Va Gabe 
2B. H. ®aggesBa, BolunciuTetbuble MeTO{b AnHelHOK anre6pp, M., 1950. 
3B. E. MamaucKkunu. Yxp. matem. xypH., Ne 2 (1961). 
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Jloxnaagm Ankagemun nayx CCCP 
1961. Tom 137, Ne 6 


MATEMATHKA 


E. Y. ACHHCKAA 
NOJIYIBKJIANOBbI HW NOJIYHEIBKJIMNAOBbI MPOCTPAHCTBA 


(ITpedcmasaeno axademuxom H. T. [empoecxum 3 XII 1960) 


TlomySBKJIMAOBLI HM TOJIYHESBKIMZOBbI MpocTpaucTBa BrepBEie paccmaTpH- 
Baslucb ComMepsBuviem (1) 1 Ho Ha83BaHHeM «MOJYIBKIMAOBLIX» M «OJ YHeSBKIN- 
Rospix» — Bb. A. Posendembyom ((?), erp. 49 u 152). Jo cux nop u3yuanucp 
‘TOJIbKO WACTHBIE CYGaM MOJYIKBIIMJOBbIX HM MOJYHeSBKMAOBLIX MpocTpaHctTs 
(7-5); HacTosmjad paOoTa mocBalleHa OOuleH TeopHu 39TMX NMpocTpaHcrTs. 

1 TlonyS9BKAUAOBH NMpocTpauHcrTsBa. Onpefenum now y- 
SBKIHAOBO MpocTpaHucTBo+-R™..mr4 KaK TpocTpancTBo Ap, 


B KOTOPOM 3aJ/aHO Ff CKaJIAPHbIx IIpousBesqeHui 


Lane 
(xy), = D)e1,* 9, (1) 
Bl emmemeeior Tio fle Om, =n, a = Wk fh tg = gy 
+ 1,..., mM, &, =+1, mnpuyem —1 cpequ uucen e;, Bcrpeuaetca J, pas. 


Ilpouspemenne (xy), ompekeneHo AA TeX BeKTOPOB, AIA KOTOPbIX BCe KOOpAH- 
HaTpl x‘ mpuH i < mg—1 paBHbI Hy0. Jia TakuX BeEKTOPOB onpeseseH Take 
Moy ab |x|,= V(xx),, KOTOpbIi ABAAeTCH HEOTPUIATeIbHBIM YHCJIOM pH 
(xx), = 0 M uMCNOM M3 BepxXHeli NosynMOcKOCTH KOMMJIeKCHOrO MepemMeHHOrO 
mp (xx), <0. Korga touxu A (x) u B (y) TakoBbl, 4TO AIA BeKTOpa y — x 
onpesereH Molyih |y—x|,, CuWTaem STOT MO,yb paccTOAHHHeM dg 
mMexny Au Bunasppaem upsamyio AB npaAMOK a-ro nopaAsk a. Kor- 
a iA BEKTOPOB X UM y ONpeseeHo CKasIApHoe NpousBesenue (xy), M OTIMU- 
HBIe OT Hy mofyau |x|, u |y| ,, OMpewenumM yrom Mex,y HMMM Kak Be- 
UL€CTBEHHOe JIM KOMIMJICKCHOe 4HCJIO, OMpesesiMemMoe COOTHOMIeEHHeM 


cose, = (x4)q/|*|a1Y¥ la: (2) 

. Ly. Lp pM 1y0+-Mp_y 
Byfem Ha3spipaTb TUNepcdepokwk npocrpanuctrsa Rn C IeHT- 
pom B TouKe A (a) Ww pafuycom R reomeTpwyeckoe MeCcTO TOYeK, TepBoe pac- 
CTOAHHe KOTOpbIX OT TOUKH A paBHo R. Tunepcdepa c WeHTpom B TouKe 0 u 
paguycom 1 umeet ypaBHenne (xx), = 1.O7Ta runepcdepa aABAeTCA WM JIMA pOM 


c (n —m,)-MepHbIMH TIIOCKHMH OOpasylOllHMM, mpeycTaBssiouyumMA co6oit 
Zo...0 My—M...Mp_4—™m 
mpoctpanetpa Ram, =’ Ssé‘( SC KE A (x) KE By), npwHaqnexanine 


K Pa3HBIM IJIOCKHM OOpa3yIouIuM, BMecTe Cc TOUKON O oMpeeisIOT IBK MOBY 
IIJIOCKOCTD, BbICeKAaIoMLy!0 H3 Tunepcepl oKpyxuoctTh. Ilosxtomy 3a paccrosnne 
M@xKy HMMM, H3MepeHHoe M0 rumepcdepe, ecTeCTBeHHO HPpHHATb yroul Gy 
‘M@KILY BeKTopamu x u y; (2) MoxHO TepemucaTb B Buse Cos Pr = (XY)1. 

- Ecau gononuuth mpocrpancrso A, Jo MpoeKTuBHoro mMpoctpanctBa Pp, 
“Bce mulockHe oOpasyioulue rumepedepsl AonomHmMotcA oOuel (n — m — 1)- 
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MepHoli GOecKOHedHO ylaseHHOM MJIOCKOCTLIO HM TuMepcdepa MpeBpaTHTcA B 
KoHyc c (n — m,— l1)-mepHoh BE PUMLHHHOK MAOCKOCTHDH. 


2. TlonynesBKANZOBH MpoctTpancTBa. Onpesenum 1 0- 
Tols-.-0 MoIMy.6.Mp_4 


aYHEIBKAUAOBO NpocTpaHCcTBO Se Kak rumep- 
Vesicles me titgire cli pat 
cibepy B mpocrpanctBe "" ’Rat, "' C OTOAKMECTBCHHBIMA AMaMeTpasbHO 


[g.eLp 1 Mo.-.Mp_4 
MpOTHBOMOJIOHKHEIMU TOUKaAMH; TeOMeTPpHA IIpOcTpaHCTBa Rass olpe- 


jlemAeTCA CKAJIApHBIMA mpousBeqenuamu (1), me ON m<m<... 
...<m, =n. B 3THx o603Ha4eHHAX ypaBHeHHe runepchepbl MpHHAMaeT BUT 


(xx)o = 1. Ec mpi JomosHum runepcdepy OecKOHedHO ylaJieHHbIMA TOUKaMH 
Lowe Mo... Mp 
ee MIOCKUX OOpasyloulux, mpocrpancTBo " ’S, " * MOxHO GyyeT pac- 


CMaTPUBaTb KaK MeTPH30BaHHOe MpoeKTHBHOe MpoctpaHcTBo P,. BecKkoHewHo 
ylaseHHble TOUKH TuMepcdhepbl cocTaBAIOT B MpocTpancTBe P, TumepKOHyc 
BTOporo MopsAAKa (xx) =O, HaspiBaembId aOCOMIOTHHM Tune p KO- 
HY COM MOJYHEIKBAMLOBA MpocTpaHcTBa; OecKOHeYHO ylaJieHHbIe TOUKH 
TWIOCKHX OOpasylOulNx THMepcdepbl COCTABAIOT BEPLIHHHY1IO MJIOCKOCTb 3TOFO 
runepKonyca. B 3Toli mOCcKOCTH onpeseseH KOHYC BTOporo NopsyKa (xx); = 0, 
B efO BeplIMHHOH MOCKOCTH — KOHyc BTOporo nNopsAqKa (xx)o = OUT. 7, 
a B BepIIMHHOM MJIOCKOCTH KOHYyCa BTOporo NopaqKa (xx),_, = 0 ompememena 


HeBbIPOKMCHHAA KBapuKa (xx), = 0; B cmyyae, Korga KoHyc (xx), =O 


MMeeT TOYCUHYIO BeplIMHy, KBalpuka (xx), = 0 aABAAeTCA MapoH coBMaBUIMXx 
TOUCK, COBMALaowlNxX C STO BepmiMHOH. Konyc (xx), = 0 Oyfem Ha3pIBaTb 


aM aOCOJITHBIM KOHYCOM MpoctpaHctTBa, a BepIHHHy!O Mvsoc- 
KOCTb a-ro aOcoOmIOTHOTO KOHYyYcCa—a-Hh aOcOMITHOH MAOCKOCTbW 
TIpOCTpaHCTBa; COBOKYMHOCTb BCeX aOCOJIIOTHbIX KOHYCOB 4H aOCOJIOTHBIX 
TIOCKOCTeHi MpocTpancTBa OyeM Ha3blBaTb 2O6CO 1IOTOM MpoctTpaHcTsa., 

Ecau touxu A (x) u B (y) nexat Ha (a — 1)-H aOcomoTHOH NocKocTH, HO 
He Jl@KAaT Ha d-H, HX IPOCKTHBHbIe KOOPAMHATbI MOXKHO HOPMHPOBaTb YCJIOBHeM 


(xx), = 1. (3) 


Ecum 9TH TOUKH He JlexKAaT Ha OMHOH MMocKOH OOpasyrouleH rumepcdepsl (3) 
B (a—1)-H aOdcomoTHOH MocKocTH, 3a paccTosHHe Og MexKyy HMMH OyjleM cuH- 
TaTb PacCTOAHHe MeXKy COOTBETCTBYIONMUMH TOUKaMHA STOH runmepcHephl, H3Me- 
peHHoe lo STO runepcdepe, KOTOPoe OMpeeAeTCA COOTHOLMIEHHEM COS Og = 
= (xy), B 9Tom cnyyae npamaa AB saBnsaeTca He9BKMQOBON IpsAMon; Oyem 


Ha3bIBaTb paccToAHHe 6g HEIBKAUAOBLIM paccTOAHHeM A-To 
mopaAyKka, mpsamyjo AB—HeIBKANAOBOKH ApAMOH a-To 
nops#ayd« a. Ec %e STH TOUKH WeEKAaT Ha OMHOH MMocKol OOpasyromen rH- 
mepcedeppt (3), HO He ABJIAIOTCA ee O€CKOHEYHO YaJIeCHHBIMM TOUKaMH, TO 6, =0, 
H M@KTY STHMH TOUKaMM oMpesemnetcaA pacctosHne day, = |y — xX |a41; UpA- 
Mad AB sABIAeTCA SBKIHLOBOH MpAMOM; OyeM Ha3bIBaTb paccTosHHe dy 
IBKATUMOBHM paccTOAHHeM QA-ro NOPpAAKA, a NpAmyio 
AB—2BKAUZOBOH NpaAMOH aro nopsagkKa. 


ESM eyed a Tite= 
n 


HouysBKMoBO MmpocTpaHcTBoO MOXKHO paCCMaTPpHBaTb KaK 


Oly... Ol 4.0 TT pa & 
NOJIYHEIBKJIMOBO MpOcTpaHcTBO cS "! 6e3 ero aGcomoTHol runep- 


TJIOCKOCTH, C KOTOPOH coBMayaeT aOcOMOTHBI THMepKOHyc 9TOTO MpocTpaH- 
CTBA. 


3. Yrabl Mexy runepnaockoctsamn. Beakum JByM runepmioc- 


bow..lp My... p__ 
KOCTAM NpocTpaHcTBa Sy. ee.” COOTBETCTBY€eT UTHCJIO, paBHoe PpaccTOAHHIO 


8 Lp l p_1..-lo —1—M,_j—1...1—™—1 
MexKIy TOUKaMH JBolCTBeHHOrO emy npoctpancTtBa * 7" °S, 7+ Nw 


MIPpOCKTHBHbIC KOOPAMHATbI KOTOPbIX UHCJICHHO PaBHbl TAHTeHI[HaJIbHbIM KO- 
OPpAMHATaM STHX THMepocKocTeH; OyeM Ha3bIBaTb STH YMCA YyrmamMu 
MexAy THMNepnwaockoctTamu. Tak Kak MOWy3IBKAHXZOBbIM Mpo- 
CTpaHCTBaM, MOMOJIHCHHBIM O€CKOHeYHO YaJICHHOH THMepmMOCKOCTbIO, JBOMCT- 
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BeHHEI MOJYHESBKJIMAOBbI MPOCTpaHcTBa, STO OMpeyeeHHe yrioB Mexky ru- 
M€PMJIOCKOCTHMH OTHOCHTCA HM K MOJYIBKJMOBbIM MpocTpaHcTBam. 

Ecau runepmuiockoctu a (p) u 8 (q) mpoxogsat uepes (a ++ 1)-10 a6comorTHy10 
MJIOCKOCTb, HO He MpOXOMAT yepes a-l0 aOcCOsIOTHYIO MIOCKOCTb, HX TaHTeH- 


: MManbHBIe KOOPAMHATbI MOKHO HOPMHPOBATh yculoBueM (pp), = 1. B stom cay- 
uae Mey THIMepmOCKOCTAMM oOllpesemaeTcA yro @, MPH TMOMOLIH CoOoTHO- 
meHHA cos @, = (pq),, HAM, ecru Pp, = 0, Mexy HMMM onpelensetca yrou 
ta = |q—p|,_, Bytem Hasppath yr, Hf, COOTBETCTBEHHO H 9B K JI H- 
HOBLIM H 9BKAUROBHM yYraaMUW a@-TONOPAAKA, a nyyKH 


| tant ean comepKallux THMeplmOCKOCTH a U es COOTBETCTBCHHO H e- 
PBKUTUAOBHBM H IBKIHAOBLM NHyYYKaMUH a-TO NOPAL- 


K a. B uactuocTH, B clyuae 9BKMoBa mpoctpancrsa 'R,, MonomHeHHOrO Gec- 
KOHeYHO yJaieHHOH rumepnsocKocThio, @, HU f, — yro Mexy mepeceKaromi- 
MHCA THMepMJIOCKOCTAMH WM paccTOAHHe MexKAy MapaseubHbIMM TuMepmoc- 
KOCTAMH, €@ HeSBKJIMJOBLI H 2BKIHOBLI nyakH 1-ro nopsqKa — myyoK 
MepeceKalolnyuxcA THMepmocKocTeH HW MyyOK MapaJebHbIX THMepmockocTeH. 

4. ]BuxeHH A. Byfem Ha3sbiBaTh TBUKeCHHEM MOJYSBKIMLOBAa 
mpoctpanctsa 7°’ R™--r—1 adunnoe mpeobpagoBaHte mpoctpanctBa A, co- 
Kpansiomjee Bce pacctosuua dz. Tak KaK MOllyJb | X|q OMpeeeH TObKO AA 
TeX BeKTOPOB x, y KOTOpBIxX x‘ = 0 npu i < mg_i, JBwKeHMe, COxpaHstoniee 
MOLYIb | Xg|, MepeBOoAUT BeKTOp, y KoToporo x? = 0 npu i < mg_4, B BeKTOp, 
d6MaLaroulHu TaKHMM %Ke CBOHCTBOM. 

Tpe6ysx, uToOn addunice npeoOpasopanue ‘x’ = X Ajx’ nepeBosuso Bex- 

I 


fopbl, y KOTOppIx x’ = 0 npw i < Mmg_y, B BEKTOPHI, OOMAaatomlNe TeM 2Ke CBOH- 
‘TBOM, H COXpaHsio paccToAHUA dg, MbI MOJIyYYHM, TO No riaBHOH WMarouaH 
; Zt 

waTpuubt (Aj) CTOAT OPTOrOHAaJIbHBIe MATPUUbI (1g — Mg—1)-TO NOpALKa MHeK- 
ta J, ((?), cTp. 56); Bce 9seMeHTHI BbIMIe H MpaBee STHX MATPHI, PaBHbl HY.IIO, 
1 Ha SJIeMeHTbHI HWKe HM MeBee STHX MATPHIL HE HaJOKeCHO HHKAKUX YCJIOBHH. 


BYHeM HaspiBaTb MaTpHily mpeoOpasopanua ‘x’ = LAjx’ NomyoprTroro- 


[anmbHOH MAaTpHneH HHAeKCOB I, des ..., 1. ByeM Ha3bIBaTb 
.BUKeCHHEM MOJYHESBKMNJZOBa MpocTpaHctTBa ts Toten Ort T peOO pea 
(OBaHve 3STOrO MpocTpaHcTBa, ompelkennemoe ABHXKeHHeM mpocTpaHcTBa 
be lrpme- ™r—-1, TepeBosAllum B ceOA runepedepy, Ha KoTOpol peanusyerca 
leomerpua mpoctpancraa °°" /7S7"-"r—1, Tlostomy ABHKeHMe mpocTpancTBa 
beirsie-™—1 pripaxkaetca (opMyJloli 
pe yO eS eR ahag hago eck ee 
Ee Mnf ie lh mee ES 
SSS AEE SR ASIN fd SA ea sm Sh Mier atten oh 1 Oe le 

: fo ht fry Ir 
AK KaK MOJIYOPTOFOHaJIbHbIe MATPHI{bI 3ABUCAT OT TOFO *%e YHCMa MapaMeTpoB, 
TO M OPTOrOHaJIbHbIe MATPHULI Toro *%Ke NopsALKa, MaTpHIlbl WBuxKeHUA (4) 
jpocTpaHcTBa foslr omer gapucaT OT Toro &Ke uwnca mMapaMeTpoB 
a(n-+1)/2), uro uv ABMxKeHHA MpocTpaHcTB /R, U /Sy. 

IIpu gBmxKenuu sce paccrosHHNa 6, Udg MexXy TOUKAMH H YIVbl Pa U fa 
KY FUMepmOCcKOCTAMH He H3MeHSAIOTCS. 

Besakoe B3auMHO-ofHOsHayHoe mpecOpasoBanue npoctpancts "RA "—1 

fort gmo--™r—1 coxpaHsionlee PaCCTOAHUA MeKAY TOUKAMH STHX Mpoct- 
@HCTB, ABJIAe€TCA J[BHXKCHHeM, UTO JOKA3bIBAeTCA COBePINeHHO TAK Ke, Kak 
HaJIOTHUHBIe TeopemMbI B MpoctpancTBax /R, U ‘Sy. 

5. Kondbopmupe mpeo6pa3s0BaHus. Paccmorpum nouy- 
S9BKJIMOBO IpoOcTpaHcTBO tov tr Ome ™r—1 mp mo >> 0. ByfeM HasbiBaTb 
pu n=2 wuksaom, mpAa nn >2—runepwukAOM Takoro Mpo- 
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CTpaHcTBa TeoMeTPHYeCKOe MECTO TOUeK, KOTOPOe MIpH ero HZ0OpaKeHHH B BUG 
runepchepbl MOJTyIBKMMOBa MpoOcTpancTBa usoOpaxKaeTcaA ceyeHHem rumep} 
muiockocTb1o. TunepmrockocTh oOmero Bua B mpocrpancTBe A,1, onpesens| 
eres ypaBHenuem Lp;x' = p, NOSTOMY KOOPAMHATHI OOMMX TOUeK STO TuMep| 


L 
TwiockocTH u rumepcedepprt (xx)o = 1 yoBneTBopsIoT ypaBHeHuIO | 
2 9 
2 ; ' ( 
p? (X) e2.x'*) = (0) pix)’. (5) 
Ypasuenve (5) uM sABAMeTCH ypaBHeHHem THNepiuka wpocTpancrTBd 
fod gmo--'™r—1_ Ono MOKASbIBaeT, YTO THMEPUNK/ ABAACTCA “ACTHBIM CyuaeMw 


Telbisleittys ite | 
KBapuku mpoctpanctsa P,. Tunepcedepa mpoctpaucrsa '* S;°"""r—1, 7, e| 
TeOMETPHYeCKOe MECTO TOYeK, HyeBoe paccToAHHe KOTOpBIX oT A (a) paBHd 


2 2 
R, umeer ypapuenue cos? R(>' e;,x'°) = (> €;,p;,X%) , T. @. ABJISETCA UaCTHBIM 
cmyyaem runepiuksa. 
B xKaxgol tTouke Mo (xo) runepuuksa (5) MOXKHO OMpeseMTb Kka/ 


2 ! Z Lo = ] ae L 
caTeyibHylo Tumepnsockocth ? > ce ae Di P:¥ Di Dx -  lonomHuM 
és | i i 


mpoctpanctso’ Aji, MO MpoeKTMuBHoro mpoctpancTBad P,4, AoOaBjenvem 
runepmmockocth x1 =0. Bsesem B 93TO MNpocTpaHcTBO P,1; MeTpHKy; 


mpoctpauersa (th 4---’r gmetimrl.--™r—atl cuypad 34 Hy eBylO aOCOsIOTHYI0 
KBaqpuky runepcbepy mpocrpancrpa ” "Rnd, H300paxatomyio mpocr4 
pauctso “rS-"r—a_ a 3a ocTambHble aOcomIOTHbIe KBapuKH MmpHHH4 


tense 
MaeM OCTAJIbHBIe aOCOMIOTHDIE KBapHKM mpoctpancTBa "7 S70 r—1, 
Torqa yrabl a-ro MopsyKa MmexkAy TumepmmocKocTAMM 8B mpocrpaHcTBe 


othe tr omit. @r—1t1 vy KacaTeJIbHBIMY THMepMJOCKOCTAMM K THMeplwKaM B ‘ 


TepeceyeHua, OyJeM Ha3bIBaTb STH yIJIbl YT TAMU MeKAY runep- 


luk mwamu. Tlostomy mxoeoo6pasue eunepnaocKkocmei  npocmpaxcmed 


lol... Ue 3 
rhe Gomert-™ tt pny my, > 0, ecau cuumame sa paccmosnue meocdy eu- 


NePNAOCKOCMAMU YeOA MeICOY HUMLL, UZOMEMPUYHO MHOe2OOCOpasUtO eunepuUKAO.B 


npocmparcmea °° 'rS™--™r—1 nou mo > 0, ecate cdumamb 3a paccmosnual 
Mencoy eunepuukKAamu makote y2or mexcoy Humu. C pyro CTOpOHubI, MHoroobpa-} 


HomMy emy mnpocrpancrsy “rivftt ghmr—ab- "7 TipyKeHMaA © TIpo4 

etemetea 450 : | 
cTpaucrpa ‘77°70 Se m1 ys06paxkaloT npeoOpasopaHua mmpocTpaHcTBa 
nepeBolAmwe THMe€pUMKJIbI B THMepIMKJIbI C COXpaHeHHem yr-}| 
JOB MexKy HuMH. Ilo aHasOrHv C SBKJIMAOBLIMA WM HeIBKJIMOBbIMM MpocTpaH- 


CTBaMH WX MOXKHO Ha3bIBATh KOHMOPMHBIMH TpeoOpa3zoB au H- 
A MU, 


UepHoBunkult rocyyjapcTBeHHbllt ‘ Tlocrynusto 
YHHBepcuTeT al 24 XI 1960 
\ \ UMTHMPOBAHHAA JIMTEPATYPA 


1D. M. Y. Sommerville, Proc. Edinburgh Math. Soc., 28, 25 (191G@% 
2B. A. Posengeana, Heeskaugosnl reometpuu, M., 1955.3 W. Blaschke, Zs.} 
Math. Phys., 60, 61 (1911). 4A.TIl. Koteapbuuxkos, C6opx. In memoriam N. I. 
Lobatschevskii, B. 2, Kasanp, 1927, crp. 37. 5K. Strubecker, Sitzungsber. Akad-f 
Wiss. Wien, Abt. II¢, 150 (1941); Math. Zs., 47 (1942); Math. Zs., 48 (1942). 
‘P.T. Byxapaes, Yu. aan. Kasancx. yuus., 114, w. 2, 39 (1954). * W. Blam 
schke, H.R. Miiller, Ebene Kinematik, Miinchen, 1956. ® HW. WU. Keae3una,) 
FIAH, 106, No 6, 959 (1956). ® A. 9.-A. XatTunos, Tp. cemaHapa m0 BeKTOpH. B} 
TeH3OPH. aHaMsy, B. 10, 285 (1956). 19 VW. B. Tlapuacckuid, Yu. 3am. Opsosck. 
me. HHCT., 2, B. 2, 3 (1956). 4G W.M. Kallenberg, Proc. Kon. ned. akad. wet,} 
A 60, No 2, 147 (1957). 32H. M. Maxkaposa, Yu. 3an. Opexoso-3yeBcK. ney. HHCT., 
Tepes 83: (1955)5°7; BZ erp 29 (1957). 3 T. TP) Wax me ax ojp a, Mss.) Brrcum 
yueOu. 3apen., Matem., Ne 1 (2), 174 (1958). 14S. DiNoi, Period. matem., 37, Ne 1,} 
18 (1959).1° B. A. Poseudeang, Tp. Mock. matem. o6m., 8, 49 (1959). 
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Uenaliva caddy cob Mp_4 
n +] 


Joxrnuagn Akagemun nayrxr CCCP 
1961. Tom 137, Ni 6 


i PHHIPOMEXAHHKA 


L , B. C. KOFAPKO 
OB OJHOM MOJEJIN KABHTMPYIOWIEM )KUAKOCTH 


(ITpedcmaeneno axademuxom JI, H. Cedoseim 28 XI 1960) 


_ Ciellyert oTMeTuTb, 4TO MoKA elle HET JOCTATOUHO yAOBNeTBOPHTebHOM MaTe- 
/MATHYeCKOM MOJeH, OMMCHIBaIONIeli TeveHHe XKUMJKOCTH Mp HamMuMH BHYTpH 
Hee KaBMTalMOHHbIX Iy3bipbKoB. Padora Axxepeta ('), KoToppi mpelmosaran, 
UTO HMEIOULHeECA B HKUAKOCTH MY3bIPbKH CRKUMAIOTCH aMaOaTHYeCKH HU WaBsenue 
B Boje CoBMaqaeT Cc aBJICHHeM BHYTPH My3bIpbKOB, — OHA H3 MepBbIX Mo co3a- 
HHO TaKOM MofemH *. HeKoTopoe BUAOUSMeHeHHe ITUX Heli MOyYeHO B paOoTe 
(*), Tae Oba mocrpoeHa udby3voHHad MOJeb KaBUTHpyioule *HKUAKOCTH. 
Ojjwako B yKa3aHHbIX TeEOPHAX He NPHHUMaacb BO BHAMAHVe JMHAMHKA OTIeJIb- 
HBIX IY3bIPbKOB. 

B HacTosmei 3ameTKe pesiaraetca MOeslb Cpefbl, KOTOPy!O B HEKOTOPOM 
TIPHOJMWKEHHM MOXKHO CUHTATh 34 KABHTUPYIOULy!O XKUAKOCTb M B KOTOpOl pac- 
| IMpeHHe MU CKATHE My3bIPbKOB MOLYMHAeTCA OODIUHBIM ypaBHeHHAM FH posuna- 
MMKH. Havajo KaBUTallMH CYULeCTBEHHBIM OOPa30M 3aBUCHT OT HaJIHYHA B KUI- 
KOCTH HHOPOAHBIX WaCcTHIL — «Alep KaBHTaWHH» (pasmepamu 10-°— 10-® cm), 
BOKPyI KOTOPbIX OOpa3syIOTCA HM paCTYT KaBHTALMOHHbIe My3biIpbKH (3~°).- 

Jima mpeqiaraemot Moslem cpelbl mpelqnouaraetca: 

1) «Apa KaBuTalun», npelcTaBsaroujHe coOol ccepbl OMMHAKOBOrO payuy- 
‘ca Ro, pacmpeleneHbl paBHOMepHO BO BCeM OObeMe HeCKHMAeMOH KUAKOCTH 
MIOTHOCTH po, TaK YTO Ha eMMHHILY MACCbI KUAKOCTH MPHXOMMTCA nN TAaKUX 
qacTull. 

2) KaBuraltHoHHble Ny3bIPbKH BOSHHKAIOT B KAAKOCTH KaK TOJIbKO JaBuJleHHe 
CTAHOBHTCA Me€HbIIe HEKOTOPOM BeJIMYMHBI Pxp. 

3) JlaBneHve BHYTPH KABHTAIHOHHBIX MYy3bIPbKOB IPH UX paciliHpeHuH u 
©KATHM OCTAeTCA MOCTOAHHBIM HM PaBHbIM Pxp. 

4) PagManbHoe BH XKeHHe BCeX IY3bIPbKOB MIPOMCXOAMT MO TOoMy 2Ke 3aKOHy, 
YTO H ABMKeHHe OTIEbHOH CcbepHuecKo MosOCTH C NOCTOAHHDIM BHYTPH aBwie- 
\HHeM B 6eCKOHeYHOM OObemMe HECxKUMaeMOH 2HKUAKOCTH. Tora LA Kaxkoro y- 
3bIDbKa BepHO ypaBHeHHe 


| op GR a3 GR\ Papp. 
Reiter s Tae 0) 


rae R — paguyc ny3bIpbka B MOMeHT BpeMeHH ¢; p — JaBeHHe B XKUAKOCTH, 
nox d/dt nouumaetca cyOCTaHUMOHa/IbHad Mpou3sBoqHas. 

5) Cmecb *%KMJKOCTH M Mapa MpHHHMaeTCA 3a OLHOPOAHy!IO cpely Cc MIoT- 
HOCTbIO, paBHO cpesueli muoTHocTH cmecu. IIpeHe6peraa oObemoM UcmapHB- 
WIeHCA 2KUKOCTH M0 CpaBHeHHIo C OObeMOM OOpasoBaBillerocaA Mapa, CpeMHIOI0 


i AxkkepetT HCXOMHJI H3 MpeAMOJIOHKeHHA, YTO CMCCh HKHAKOCTH MW My3bIpbKOB MO?%KHO PaCcCMaT- 
OHBaTb KaK HEKOTOPy1o FHMOTeTHYeCKy!O OJHOPOAHYy!O Cx#KHMaemytO Cpery, 
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IIJIOTHOCTb MOXKHO BbISHMCJINTb IO cpopmy.ie 


_- AT ano 2 
peer tery (me eo See ) 


Ypapuenua (1) u (2) ycraHaBMBaloT 3aBHCHMOCTb MexKYy AaBJeHHeM U 
IIJIOTHOCTHIO 


p=t(r, 2, Ge). (3) 


YpapHenve HepaspbiBHOCTH, ypaBHeHHe COxpaHeHHA MMMybca HM ypaB- 
HeHue (3) OOpasy!loT 3aMKHYyTy!o CHcTemy ypaBHeHuit. JIA WaHHou cpeqbl MOx- 
HO CJI@LYIOWLMM O6pa3soM OMpeeIUTb CBOOOMHY!0 SHEprHiO HU SHTPOrMI: 


(RET ER(G)— grok aa, Samm 


IIpu HelMpepbIBHOM ABHXKCHHH HHKAKHX TNOTePb JHEPrHH HE IIPOUCXOUT, 
TaK Kak . 


dQ’ = —dF— Sa ;dp =0, (5) 


rye d Q’— «HeKOMMeHCHPOBaHHoe» TeIVIO. 

MoxkHo JerKoO TOcTpOuTb O6oOmleHHe TipefviaraeMoH MOfeIH Cc yYeTOM CHU 
MOBEPXHOCTHOFO HaTAXKeHHA, BASKOCTH VM Te€PpeMeHHOCTH aBJIeHHA BHYTPH Iy- 
3bIPbKOB. 

Takum 06pa30M, JBH2KeHHe XKUIKOCTH ONMCHIBAeTCA YPaBHEHHAMA J BYOKeHHA | 
HeC2KHMAeMOH %KHIKOCTH lO TeX Mop, Moka rye-HO0 TaBseHHe He CTAHOBUTCA 
MCHBbIUe BEIMYMHEI Pxp. C STOTO MOMeHTA ABHXKEHHE KUAKOCTH, KOTOPaA yxKe He 
6yleT HeCxKHMaeMON, MOMYHHAeTCH yKa3aHHOH cucTeme ypaBHeHul. JlanHaa 
cucTemMa OyfeT cipaBeqiuBa, Moka BelM4uMHa R He CTaHeT CHOBa paBHOH Ro. 
EcaiM B 9TOT MOM€HT paHalbHad CKOPOCTb NY3bIPbKOB OTMUHA OT HYJIA, TO 3a 
cueT Heympyroro yapa MpovcxoquT MoTepsA 9HeprHun. 

PaccMoTpuM Temepb yCTaHOBMBINeecA OMHOMePpHOe TeUeHHe 2KHAKOCTH uepes 
TpyOky Cc MecTHBIM cy2xxeHHem. Ec B HeEKOTOpOM ceyeHHH So, paciio0KeHHOM 
M10 TOTOKY BBIILMe MHHHUMAJIbHOrO CeuYeHHA Smin, MaBJeHHe MafaeT JO BeMUHHEI 
Pxp, TO HWKe STOFO CCYCHHA HAYHHAeTCA OONACTh KABHTAaWHH. YpaBHeHHA JBH- 
*KCHHA B WaHHOM OOacTH MpHHUMaIOT BUT 


= Po 6) 
1 +6(R°—R3)’ (©) 


OR eG CL OD foe 
2 | Nee eae: 
u?|R AE x (qe) |+uR =e dx mee 


re Ww — CKopocTb noToKa, Q — pacxog. B kauecTBe HauaJIbHbIX YCJIOBHH B 
ceyeHuu So HMeem 

R=Ro, p= p0, U =o, Pp = Prp- | 

Cuctema ypapHenuit (6) c HaganbHbIMa ycoBNaMu (7) Opla MpoMHTerpH- 

poBaHa UYMCJIeEHHO JIA Cyyad, Kora dopMa TpyOKH 3aaeTcCA ypaBHeHvem — 

S (x) = kox*® + i. (8) 


B 3aB¥cHMOCTH OT BeJIMUHHEI MapameTpos ko, ky UW HavaAbHBIX LaHHbIX BO3~ 
MOXKHBEI JIBa BULA ucTeyeHUaA: 

1) Tysnippxu pacryt, HawmHaa c paguyca Ro, ocTuraioT HeKOTOpOl MaK- 
CHMAJIbBHOH BeJIMUMHBI, H 3aTeM HAYHHAaeTCA CKATHE Ny3SbIpbKoB. CuuTaem, 4TO 
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aBHTalHA TpeKpaliaetca, Kora BelMyYHHa pagquyca R focruraer 3HayueHua 
Ro, W Jlamee TeveT ONAT HECKUMACMAA X2RKUMKOCTD. 
_ 2) Ilyapippku o6Hapy2xuBaloT TeHJeHUMIO K HempepbiBHoMy pocty. OueBHy- 
‘HO, STOT Cly¥aH COOTBETCTByeT CBeEPX3BYKOBOMY TeYeHHIO CKHMAeMO 2KHI- 
‘KOCTH Yepes COMO, H MOSTOMY WIA MpOH3BOJIbHOrO 3a,aHHOrO 3HayeHHA JaBuie- 
HUA Ha BEIXO,e TpyOKH Pp. HEBO3MOXKHO MOCTPOMTb HelpepbiBHoe pewleHHe. 
BosHukaeT HEOOXOAMMOCTD BBECHHA CKAUKAa YIWIOTHEHHA, COBMasatoulero ¢ rpa- 
‘HUleH oOlacTH KaBuTaluu. Ha ckauKe TpeOyem BHINOHeEHHA ycJIOBHi coxpa- 
HHeHHA MACCbI HM UMMysIbCa H CUHTAeM, YTO MOTHOCTS XKMKOCTH Mocue cKauKAa 
‘CopnayaeT C MepBOHadaIbHOH MJIOTHOCTLIO po. Koopuuata cKauka Xx, CBA3aHa 


(C aBJICHHEM B KOHCYHOM CeYCHHH Py COOTHOIMNEHHEM 
| , 


pur cS 2 2 oe R?— R° as 
Pre Pa- 2 1 3 (33 ] | = bpottoSo \ S Rea etay ax (9) 


' 

ee 3aBHCHMOCTb Mo/lyyaeTCA Mp HHTeErpHPOBaHHH MepBoro ypaBHeHHA cucTe- 
mpl (6) c yaeTOM ycJIOBHii Ha cKauKe. Bpipaxenue, crosmlee B MpaBolt uacTu cop- 
My Jb (9), ompelemaeT NoTepH SHEPrHH, BO3HUKAaIONLWe Mp KaBHTALHH. 

| AsrTop BbIpaxkaeT HCKpeHHio1i0 mpusHatenbHoctb JI. UW. Cegosy 3a mocra- 


HOBKY 3aauv H pA WeHHbIX 3aMeuaHHi. 


MockoscKHH frocyapCTBeHHBIH YyHHBepCuTeT Tloctynuso 
uM. M. B. JlomonocoBa 25 XI 1960 


UHMTHPOBAHHAAH JIMTEPATYPA 


1 J. Ackeret, Forsch. auf d. Gebiete des Ingenieurwesens, Ausgabe A, 1, 63 (1930). 
2JlA.3nmtTteuu, Tp. WAI, No 584 (1946). ®R.T. Knapp, Pap. Am. Soc. 
‘Mech. Eng., Ne A- 80 (1957), 4M. Strasberg, Cavitation in Hydrodinamics, 
London, 1956, 6—i—6—13. °M.Strasberg, J. Acoust. Soc. Am., 31, Ne 2, 162 
mu eee so. Lyengar, E.G. Richardson, Brit. J. Appl. Phys., 9, Ne 4, 
154 (1958). 
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Joxraagn Axkaqzemuu nayrx CCCP 
1961. Tom 137, N 6 


PHSHKA 


9. HW. AXMPOBHY 


‘PACIPEIEJIEHHE PETEPOSAPSTA HW MOJIA B SOTOIJIEKTPETAX 
(ITpedcmasaexo axademuxom A. B. lly6xuxoeoim 9 XII 1960) 


1. Pacemotpum jveneKTpuK, AA KoTOporo 30HHad AMarpamma uM cxema 
IEKTPOHHBIX NMepexofoB us06paxKeubi Ha pc. |. Taka Moyenb CcooTBeTCTByeT 
COBPCMCHHbIM MpeCTaBJIeEHHAM O KPHcTaax, OOpasyionlux oToseKTPeTHI 
1 2) 

_ CrauMouapHoe coctosnue boTrosmeKTpeta B MomApusyioulem oe £1 onn- 
wIBaeTCA B OespasmMepHol 3anucu * cneyroulel cucTeMoH ypaBHeHHi u rpa- 
4HUHBIX YCJIOBHH. 


dnidx +nE=0; WN = Mozn/(6 +n); (1) 

dE/dx — e = 0; = aM,/(a +n); 

eo = P—N—n; 
Ee => Balte E, = Es/*. (2) 
Pemienve cuctempi (1) umeeT crexyioulni Buy (3): 
f= fle. 
Pee ont, in 2 oy, ino on (1 ey] : 

=| Bo + 2M, In + 2M In Gy — no ee as 


(=) 


2 \ vy) 2 
=\| 123 + 2M, ere + 2M, In Pe —2n0 (1 —e%)| dip. 
y 


PasHOCTb MOTCHUMAIOB, YCTAHABJIUBAIOMLaACA Ha (OTOITEKTpeTe B NOMAPH- 
syloulem Tome £1, HaXOMMTCA M3 TMoceqHero ypaBHeHusA (3) Kak V = —\p (J). 
IpHaHosHad KOHIeHTpalHA ZIEKTPOHOB MPOBOAMMOCTH Nn, OlpemeseTCA ypaB- 
ieHHeM 


a ae: (4) 


‘elyiomuM u3 (2) HW BbIPaKaOuINM YCJIOBHe OTCyTCTBHH Tomosapxya 
i 
\ @ (x) dx= 0). 
0 
2. OcHOBLIBaACh Ha 9KCICPHMCHTAJIbHEIX JAHHDIX HW OMeHKAX, MOMXKHO CUH- 


.aTb, 4TO B OOJIbIIMHCTBE CUYYaeB MMeeT MECTO ca6oe BOSOYK]eHHe JLOHOPOB 


is 2 a ars . wa <= oe 

* EyMHulaMH w3MepeHuA culy2KaT: Vv; x = [xkT / 4nq?v] fe, b= kT /q; E=kT | qx; 

=qv. Euuvua KoHUeHTpauuu : VeMoxKe1 ObITb BbIOpaHa MpousBombHoO. Ilapamerppl 
= ki] av; = ke / Biv. Pasmepuble BEJIHUHHBI OTMeYaIOTCA 3Be320UKOH. 
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(P<Mi; kiM; = dh) () u caa6oe garloslHeHHe axuentopoB (V< Mb) (*) 
B (poroameKTpetax. IIpu stom a/n <1, b/n>> 1, m pemenue umecT Bu 


Vv 4 adr: 
5 Mem ot, aM, €- 3% 
Mes ye oN te ate pare raat 


pedantry) o=lete tle +e) 2% 26 


va (lop 4 A fen(% + y)—cn S]l “a 


v 


Tlapametppi 
ni = [aMib/(Me aay) L = [b/aMi (Me + p)]"/ =(m + Ni)? (6) 
XAapaKTepH3YIOT CBOHCTBAa KPHCTasNa Mp eFo OCBeULEHHH B OTCYTCTBHE NOJAPH- 


3yIOWlero MOA (T. €. B KOMIEKTPeTHOM COCTOAHHH). OHH paBHbl COOTBETCTBEH- 
HO KOHICHTpallM CBOOOAHBIX 9JIEKTPpOHOB H june Jle6as, o6ycOBJeHHOH CBO- 


M2 | 
6oUHLIMM WM CBA3AHHbIMM 3uIeKTpoHamMu (Ny = = Mh): 


C MomMoulbio MoAcTaHoBKH e~Y? = y 3aj,aua CBOAMTCA K SJJIMMTHYeCKMM HH- | 
TerpaJlaM, YTO MOSBOAET MIpeCTAaBUTb pacnpeseeHue MOTEHMM Aa B POTOSMEKT- | 
pere c momombio dbyHKuHH Beltepuitpacca ¥ (x/2) (°): 

eve a, CES a a OS el) ae (D (7)| 
2 {8 (x 2) — Now f” (HY? — Mas f(A) FY (A) 


rye f (y)/y? — MoxKopeHHoe BplparkeHve B MHTerpasle MpH 3amMeHe ei a 
Vupapnautamu dyuKunn § (x/2) cayxKaT BEIPaKeHHA 


= fits pee ch (8) 


ae ee ee 


3. IIpousBoxi B MOMLIHTerpaibHOM BbIpawkeHuu (5) 3amMeHy TlepeMeHHBIX 
x= § + 1/2; » = —qg —V/2 u 3ameuag, to p (J) = —V, npuxolun K BbI-| 
paxKeHHI0 | 


nM, 
mokasbiparouemy, To wp (//2) = —V/2 mu uto pac- 
4, mpeyqlenenue norenunana p —vp (1/2) sipnaetca He- 
Sy YeTHOH PYHKUMeH OTHOCHTebHO CepeHHbI 9JIeEKTperTa, 
ee | 


Puc. 1 p(l— x) +H (4) =—V. (10) # 


CreqopateibHo, E — ueTHaa, a @ — HeveTHad tbyHKuMA oT x — //2. 

4. Ormuune HanpaxenHocTu noma E (x) B KpucTame OT HanpaAxeHHOCTH 
NOAPH3ylomero moa £1 OOycNOBNeHO: a) TMNOMbHON NoWApHsarHei u 6) 3aps-|) 
OBO Nomapusanne: E(x) = E:/%x-+ E (x). 3necb E (x) — mone, co3qapaemoe 
MPOCTpaHCTBeEHHO paseeHHbIMH 3apsAyaMu, IKPAaHMpyloulMMU BHemHee nose F1. 
Fi/% tpaxkTwyecku OesplHeplwMOHHO cCuJleyeT 34 BHeLIHHM Moslem, Torqa Kak! 
BpeMA pesakcallMu ocTaTouHoro Noun E nopayKka x/40 B cayuae CBOOORHDIX 
HOCHTeNeH 3apAa WH MOET ObITh OYeHb BeHKO ( WMet/kT), ec OMHOBpeMeHHO|), 
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CO CHATHEM NOMAPUSylollero NOMA MpeKpamjaeTca ocBellleHHe KpucTasa, a CMe- 
INCHHBIC 3aPANbI NOKAIMSOBaHbI Ha rtyOOKUX ypoBHAX MpHiunanua (eS kT). 
Tlokaxem, 4To MpM cuMbHON 3apaoBoll nomapusanuu KpucTaa, Kora BHe 
MpHSACKTPOAHEIX OOacTreHh E<Fi/x% uw ocraTounasd pa3sHocTh MOTeHI{MaOB Ha 
H€3AKOPOYEHHOM SVJIEKTpeTe OJIM3Ka K MAKCHMAJIbHO BO3MOXKHOM («CHJIbHBIe 
oTos1eKTpeTb™), pellieHHe MoxeT OniTh pekcTaBeHo B 2eMeHTAapHBIX PyHK- 
WAX. 

5. M3 wp (//2) = —V/2 uw ycnosua cunbHol sKpaHupoBKH BHeMHero Nowa 
| 272 
creqyer, uto £? (5) = ner =|! —ch =| FAST. €. ch =i she 
_ CreqoBatenbHo, 


2kT Ghar L? ere 
ey st ee a Re: 
L 4k? Ty? Ste Pt Le, I}: a 
Arge 
L” = [xkT / 4g? (n, + NI". (12) 


6. IIpu x — 0 dynKuna x (1p) annpoKcumupyerca HHTerpasiom 


0 


x= \[ES+ peeva(e—1)] “dy, (13) 
vy 


mo &. pacnpejenenue NOTeHIMNaJia B IPHaHOTHOM CJI0e (boTosIeKTpeta HUMeeT BUI 


» (x) = —21n {= eos [atc cos Fr’ — yal}. (14) 
CooTBeTCTBeHHO B MpHKAaTOHOM cuJl0e 
p (xX) =—V 4 21n {cos [are cos r — y (1 — x)]}. | (15) 
Syecb 
(1+ 8/ B21?) + 4/ E2L? —1 4 
Le | 2yt 272 , (16) 
L(+ 8/ B2L?)y*44/ EL? +14 
E 2 21/2 2 1, 
1 spell + 8/ EoL?y" + 4/ ESL? — 11" 
|} Cnomoup1o dopmyunt (9) MowKHO MoKasaTb, 4TO Ip Lol ZF 10 npwanoguaa 
o6nacTb Mpocrupaetca oT p = 0 Jo p = —V/2 +1, a npwKaToqHaA OOnacTE 
oT = — V/2 — 1 yop = —V. II pu sTom ocHoBHOe NaseHHe HalpsxKeHUA Ipo- 


‘| WcxoJUuT B IpHTpaHvUHDIX OOaCTAX, a B OCTAIbHOM (KBa3HHelTpaJIbHOM) OOne- 
Me Kpuctanua e° ~ 0 u Ay" = 2kT/q. 

Tipu Aol < 10 nagenue HanpaxKeHuaA B NpurpaHwuHpix oOmacTax Mauio. 
Oxo cpaBHuMo c maséHieM HalpsxKeHuA B OObeMe KPHCTaa HIM Jake MeHb- 
me ero. Ycnosue Lol < 10 ocyurecTBideTcA M00 pM MaJIOCTH NOApH3yroule- 
‘To nova, M60 Np HaCTOMbKO CoNbWO KOHMeHTPallHH CBOOOMHEIX 9/JIEKTPOHOB, 
“Kora BTOHKMX SKpaHUpylOUlx BHeLMHee Mose NPT paHM4Hblx COAX MOTH AN! 
‘TIOUTH He H3MeHAeTCA (MOUTH MeTAIMYeCKMH XapakTep 3apAoBol MoApusa- 
yn). 


| Peanpnyim cotossekTpetam coorserctByert ciyyaH Lol ALU. IIpu stom 
es EoL 17 
V=41n a? (17) 


IIpOCcTpaHCTBeHHOe paciipemqesenhe MOTeCHWHala, HaATPAXCHHOCTH MOJI A. 
ZLAH, T. 137, Ne 6 1337 


3apaya W KOHIeHTpalMit B MpHaHo_Ho oOmacTH onMcHiBaeTcA cbopMylaMH 
p= —2n{ sing r+ zh}. F=peeler +z]: 
p= —2n, (1+ 52) ese? | Se +7| : 


M B MpukKatloq{HoH oOacTH dopmyjamu 


(18) | 


V3 ycenopuh p(x) = —V/24+1 u p(x.) = —V/2—1 wHaxogum, 4To | 
TpaHHIlbl MpHaHoHON MW MpHKAaTOLHOH OOacTel PaBHbI 


x, = (ff — x) =L* (1,04 —2kT/QEQL Ll (20) | 


HW IIpaKTHyYeCKH He 3aBHCHT OT HallpAXCHHOCTH HOJIA. 

[pannupi NpHMe€HHMOCTH MOJ1yYEHHOTO alll pOKCHMaTHBHOTO peuleHuaA orpe- | 

AENAHIOTCH YCJOBUAMU 
9 fo - * * *9 

RT |g? 02 <n + NT <p /400 ne kT. (21) | 


7. TlonyueHHbIe pe3ybTaTbI B PaBHOH CTeMeHH OTHOCATCA HM K JbIPOUHBIM 
(POTOSIEKTpeTaM, a TAK2KE K TEPMOIEKTPeTAaM, KOFa B MOCJIEMHUX JIEKTpeTHOE | 
CocTOAHUe OOYCIOBMEHO CMEILCHHEM 3JICKTPOHOB HJIM JbIPOK (HO He HOHOB) H He 
OCMOMUAeTCA OOPAasOBaHHeM 3aPAXKEHHHIX CIOeEB Ha TpaHullaX MUKPOKpHcTamu- 
KoB (°). 

B Kpuctasax ¢ JocTaTouHO ryTyOOKHMM JIOHOPHbIMH WH AKUENTOPHBIMH ypoB- | 
HAMM BepOATHOCTH NepexogoB k, uk, NpH OCBeMLeHHH MpOMOPIMOHAbHb! | 
MHTeHCUBHocTH cBeTa J. M3 Bpipaxennit (5) u (6) cnezyet, To mpu M,/b Ss | 
napametp L, a ceqoOBaTeJIbHO, H tp (xX) He 3aBHCAT OT MHTeEHCHBHOCTH cBeTa. Ho 
HepaBexHcTBo M,/b > | 9kKBUBaNeHTHO yC.OBHIO 

A(xX)<N(x) (O<x</). (22) 

CueqoBaTesIbHO, IIpH BbINOJIHCHHM HepaBeHcTBa (22) 3HaueHHaA 0p (x), E (x), 
(x) u V npn z= /t-—oo xe 3aBucat oT /, T. e. 3TO HepaBeHCTBO ABJIAeTCH 
€J\MHCTBEHHbIM HeOOXOJMMbIM VW JOCTATOUHbIM YCJIOBHeEM BBIMOJIHCHHA 3aKOHAa 
B3aHMO3AMCCTHMOCTH TIpH JOCTATOUHO OOJIbINMX SKCMOSHILMAX. 

IIpunomy OuarogqapHocth B. M. OpuyzKuny 3a AucKyccuto. 


@Mu3snueckHhH HHCTHTyT uM. II. H. Jle6enesa Tloctynuuo 
Akajemun Hayk CCCP 29 XI 1960 
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os uecc, Vian. AH CCCP, 1960. ° FE. 1. Adirowitsch, Zs.i. Phys., 155, 195 (1959)3 
3.U. Anuposauy, Viss. AH Cccp, cep. cpu3., 24, 49 (1960); Ons. TBepy. Tema, 2, 1410 
(1960). 4H Kallman, B. Rosenberg, Phys. Rev., 97, 1597 (1955). 
5E.T. Yuttrexep, T.H.Batcon, Kype cospemennoro ananusa, 4. II, 1934. 


$ Ji. M. Bbews es, ie C. Benuxkosa, B.M. ®pugakun, H.C. Keayzes, 
Kpucrasorpapus, ) 6 (1958). 


4338 


HToxuage Akagzemuu nayx CCCP 
1961. Tom 137, N 6 


PHSHKA 


lr. WH. SEJIBLEP 


K OMPENEJIEHUIO NOJIHOFO MOMEHTA CHCTEMbI n 4ACTHLL 
JIS KOH®HPYPALHH j* 


(IT pedcmaeaeno axademuxom fi. B. 3eavdceunuem 21 XII 1960) 


1. Bi TeopHv aTOMHBIX WIM AepHEIx OOoOueK NpencTaBAAeT Oombwol HHTe- 
pec BoOlpoc 0 3HaYeHHAX NOJHOTO MOMeHTA J, BO3MOXKHBIX B CHCTeME 71 TORK LecT- 
| BEHHBIX YaCTHI, KaxKadi W3 KOTOPbIX HMeET OMMH HW TOT Ke UHAMBULYAaNbHbIlt 
| MOMeHT j, H O UHCe Cy PaSMYHbIX COCTOAHHK c/3afaHHpmM J. CoBOKyMHOCTB 
STHX JAHHEIX Ha3blBaeTcA J-cTpyKTypow oOGoM0UKH. 

IIpu ycranospenuu J-cTpyKTypbI OJKHEI ObITh YUTeHbI CBOLMCTBa Mepecta- 
HOBOUHOM CHMMeTPHH BOJHOBOM (byHKUMU cucTembl. Han6omee oObIuHEIM ABJIAeT- 
| ca TpeOoBanHve aHTHCMMMeTPHE COCTOAHUA, HO MPHXOMMTCA MMeTb Jeo u Cc Go- 
) see COKHLIMH THNAMH CHMMeTPHHM (HanpuMmep, AJId KOOPAMHATHON cyHKunE 
B aTomMHok LS-cBa3H WIM JIA KOOPAMHATHO-CHMHOBOM PyHKUHM B TeOpHH Uu30- 
- TOMMUeCKOLO CIHHA). 

OHMM ¥3 yOOHEIX MeTOJOB onpeseseHHA J-CTPYKTYPbI ABJAETCA «ILeEMHOH» 
MeTOA, TIpeqowKeHHEI flHom (1) M cHcTeMaTHUeCKH TIpHMeHeHHDIH Dnayepcom 

_(). B 93Tom meToge oka3piBaeTcCA HeOOXOAMMbIM COBMECTHO paCCUHTHIBaTb J- 
CTPYKTYPbl, OTHOCAIIHeCA KO BCCBO3MO2XKHEIM THMAM TlepecCTaHOBOUHOH CHMMeT- 
pun (cxemam fOura). Jia npwMeHuMocTH MeTOa CyHLeCTBeEHHO, 4YTO HeEKOTOpHIe 
pa3mMuHpe cxempl lOura (pH OMHOM HM TOM xe j) SKBUBAJICHTHbI M0 CBoel J- 
cTpyktype. B KauecTBe TakKHX COOTHOUICHHM SKBUBAJICEHTHOCTH MCTOUb3yeTCaA: 
1) copnafenue J-crpykTyp Avia cxem lOnra, oTMuaromuxca JoOaBmenvem OfHO- 

TO HIM HECKOJbKUX CTOMONOB AMHEI k = 2] + 1; 2) copnafenue J-ctpykTyp 
Jia WByx cxem lOura, JoNONHAIOMINX Apyr Apyra Lo npAMOyroubHOM CXeMBI BBI- 

coTH R. 

OHako IPH HCNONb30BaHHM TOJbKO STHX SKBUBAJIEHTHOCTeM pacueTH AA 

- 6OMLWIUX 3HAYeHHH j OKA3bIBAIOTCA JOBOJIbHO 3aTpyAHUTeIbHBIMM. Mexjy Tem 
CYMIECTBYIOT JabHeMIMe SKBUBAeHTHOCTH cxem JOnra B OTHOWIeHHN J-CTpyK- 
TYPbl, CBASLIBAIOIIHe HEKOTOPbI€ B3AMMHO ACCOMMMPOBaHHble CXeMbI IPH Pp a 3- 
JIMUHbIX 3HaUeHHAX j. OHM 3aMeTHO yIPOMLaloT PaCcueTHI, NOSBOJIAA, B ¥AaCT- 

“HOCTH, CBECTH BBIYHCIeHHe AHTHCHMMeTPHUHON J-cTpyKTYpbI Is HeKOTOporo 

3HaueHHA j K BHIUMCJIeEHHIO CHMMeTPHYHON J-cTpykTypbI JIA MeHBINerO 3Haye- 

Hua j. 

B nactosmel paOoTe 3TH SKBUBAJICHTHOCTH, NpeAcTaBJAIOWMe, KaK HaM Ka- 
XKeTCA, HM CAMOCTOATEJbHBIN HHTepec, OyAyYT NoyueHbl Ha CCHOBE ABHBIX (op- 
MyJ, opewensiomux J-cTpyKTypbI Yepes XApaKTePbl COOTBETCTBYIOMLUX pescTa- 
BJIEHHM Tpynlbl TpeXMepHbIX BpauleHul Rs. 

_ 2. Bonsopyro dbyHKuHio %p (jm) OHO YaACTHIbI C MOMCHTOM J MO2KHO pac- 

CMaTPHBaTb Kak BeKTOop B k = (2j + 1)-mepHom mpocrpauctse. IIpu 3-mepHbix 
“BpallleHHAX OH MpeoOpasyeTcaA No HeNpHBOLUMOMy MpescTaBenuio D; rpynmpr 
Rs. Bonvosyto byHKUMIO n YaCTHUL, KaxKasi U3 KOTOPbIX HMCET MOMCHT J, MOXHO 
_paccMaTpuBaTb KaK TeH30p paHra n B k-mepHom mpocrpauctBe. byjem cunrats, 
“uTo SToT TeH30p, Y 3}, HMeeT oMpeseseHHyIO TepeCTaHOBOUHy!0 CHMMECTPHIO: 
{A} = (Ay, Ag, ..., An}, T. €. MpeoOpasyetca MpH MepecTaHoBKax YaCcTHI No 

“HeMPHBOMMOMY MpescTaB/IeHHIO CHMMeTPHYeECKOli Tpytnbl Sp, COOTBETCTBY1O- 
| Gr 1339 


' 


ulemMy pasOMeHHo 
Da Age Nee. meee (Ail Ag =o - on 0): (1) 


(peacrapeuue D; B mpocTpaxctBe pyHKuMi tp (jm) HHyHMpyeT B MpocTpaHcTBe ~ 


Ten3opos V,,, mpescrapsenve rpynmsl Bpawenui Rs, BooOule TOBOPA, MpHBo- 
quMmoe, KoTopoe 0603HauuM I’,,,. Ero pasioxkeHve Ha HeMpMBOAMMbIe MpezcTaB- 
JIeHHA . 


Ares 
Pep — def } D; 


(1pamMaa cymMMa) HM ompesenser J-crpyKTypy TeH30pa JaHHol CuMMeTpu {hr}. 
Kosdbpuiveutal cS onpekeimiorca XapaKTepamu X%,,.,(p) mpexcrapnenua Ty) 
mo copmyuie 


of = hoy @ Hs @) dt, QE) 


__ sin (J + 1/2) @ 

+) #818 Oia) aa 
XapakTep HeMpHBOAUMOrO MpelcTaBJeHHA STO rpynnb; dt — MHBapHaHTHDI 
3yleMeHT ee OObeMa, HOPMMpoBaHHBI Ha oObeM pynnbl, paBHbl | (dt = 


re @ — yrou noBopota, 3aaloujMi Kacc rpynnpt R3; X, (g) 


ioe sin? £9, O<gp<n). J\na onpeqenenua J-cTpyKTypbl HYKHO 3HaTb | 


KL 


xapakteppi X,,;(p), MpHueMm cCopmaqeHve 9THX XapakTepoB MOCTaTOYHO AA 


coBplayqeHHa J-cTpyKTyp. ; 

Xapaxtep %,)() ecTb cue maTpuupl, mpec6pasyiomul texsop V,,,, 
KOra OCHOBHOe k-MepHoe MpocTpancTBo mpeoOpasyerca No npescraBsenuto Dj. 
STo npelcraBseHve ABIAeTCA MOArpynnot k-mepHol yHuTapHou rpynner U (R). 
VisBecTHOo, OHaKO, 4TO JIA STOH NocselHeH rpynnbl TeH30pHbl onpeeteHson 
MepeCTaHOBOUHOH CHMMeTPpHH {A} ABJIAIOTCH OOBEKTAaMH ee HeNpHBO,MMOrO 
mipefqcTaBleHua. Takum o6pa3o0m, eCIM MbIl MOABeprHeM OHOUACTHYHEIe PyHK- 
uuu oOuleMy YHUTapHomy npeoOpasopanuio rpynmp U (k), To Texsopnl VY ,,, 
OYAYT mpecOpasoBblBaTbCa 0 HENPHBOAUMOMY TpefcTaBeHHIoO STO Tpymipl, 
xapakTep koToporo papeu (?) 


betas = 2 | 
King (Ps Pie Rs) — 7 eee (3) 
Teg 2 ances. 5 Zi | ~ onpeqetutTestb k-ro nopsyKa, B p-M CTpoKe KOTOpOro CTOUT 
ae oD Coes 
Zee 8 (Did 4, eee) (4) 
xXapakTepucTH4eckWe YMCa MaTpHn rpynnpt U (k); 
lp=rAtk—p (p=1,...,8). (5) 
PasmepHocTb N,,, HenpMBoMMoro MmpecTaBeHua yHuTapHo rpynnpl 
Dig rely) ) 
At a ray ream Re)» (9) 
rye | 
ere. Bess eee k 
DCS te een nae ene a lee bl (Lp — lp’) (7) 
Are ot Pap —E 


onpeqeiuteib Banqepmouga. 

Bosppalaach oT oGnjeli k-mepHoit yHuTapHolt rpynnel K HempuBo_umMomy 
upeactasienuio D; rpynmpt Rs, MbI MouyaHM MCKOMbIM xapaKTep X,,,(@), M0- 
JIOKUB B (3) 

2 ef(i+1—p)e = pimp (p Seah llee adgeuy pe fe = fone 66 ,—]) (8) 
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T.€. BbIOpaB xapakTepucTuueckue uncua, COOTBETCTBYIONIMe HeNpHBOAMMoMy 
npenctapnenuio D;*. Tlocne noxeranosxu (8) npaByto uacrs cbopmyvinI (3) werKo 
HIpHBeECTH K OTHOMIeHMIO TByx onpeyenutTenei Banyepmonfa. Brinoca us p-ro 
cTouOma onpelenuTesta, cTosmero B uncnuTeNne, MHOKUTeNb BoP ne Naa 
_ p-To cTonOua ompeszenutens, crosmero B 3HaAMeHATeIe, — MHOMUTeMb e—Z/(k—P) & 
MOJTY4HM WOCe KOPOTKOTO BEMNCeHMA c yueTom k = 2j-+ 1, (1) u (5) 


ied peice’ § 


—t ae hep 1D) ie 
Xoy (9) akg ae D (ef(k-Vo Cal) s (9) 


Bripamana Bxojamue B dynKunu D Pa3HOCTH SKCIOHEHT Yepe3s CHHYCHI, 
HalijleM 


k 


Koy (9) = I 


p’>p=1 


sin (I, —L,) p/2 
sin (p’ — p) 9/2 


(10) 


Jna\uccneqopanua sto dopmysp yhoOuo sanucaTh ee B CHMEOAMUECKOL 
@opme, aHaoru4yHol oGo3sHayuenmio (2). OCosHauum 


q 


Ds(in ssh) = >} sin(p+t,)t. (11) 
p’>p=1 
Torga 
Da lies sa) 
Koy @) = Dao kn OR (12) 


| AIA pasMepHOCTH HeNpHBoOAMMOrO TipeycTaBseHuA rpynnst U (k). Popmyana (12) 
| (amu (10)) BmMecte c dopmyson (2) BnomHe ompesenset J-cTpyKTypy. 

| 3. Paccmotpum Tenepb uacTHbIe cry4an dopmysnt (12) uw ycraHoBuM coBma- 
| eHve Hexotoppix J-crpyktyp. Jia npuganua dopmyam Gonee o603pHMmoro 
Bua yoOHO BBeCTH CHMBOJIMYeCKHe OOOSHaNeHHA (JA WesIxX m > 0) 


ht 
uv m.=sinms, m|= J] sinu$, Ola. (13) 
fe % = i x = 10 aw. 0 > 
Tora, Hanpumep, aA cayyad ofHol uacTHb, n , {A} ={ ‘ } 
| ee mo d@opmyviam (12) u (5) 
i Dee, P— 2,600) 9 By Bere hy Resosindp/2 isin GE) © 
hy @=5 et P24 0) 2, a(R 1), 7 1, sing / 2 sin @/2 


BbIPaKeHHe, YK MPHBELeHHOe BHIe LA XapakTepa HeMPHBOAMMOTO TipeAcTaB- 
_jleHua rpynmt R3. ; Pes 
Tina CUMMeTPHUHOFO TeH30pa paHra n ({A}={n}, M=A, 
ho =... =A, = 0). nonyuaem no dopmyse (12) B oGosHayenuax (13) 


(- iL) 14) 

Moy @) = TD” tg) 

Tint auTucuMMeTpHuHoOro Tensopa panra n ({A} = {1"}, 
Bi, = Ne... Sa = 1, An = = A = 0) HaXONMM 


| 7 % 


ot 2 15) 
Xeany (9) = OA Sak a) 


* B mpyroii dopme anasornynoe paccmoTpenne Opilo mpoBee no E, 1. Tpudovossm (‘), 
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Tlonaraa B dbopmyse (15) k =n +k’ — 1 u cpaBHuBas C (14), mpr yOex- 
jjaemcst, 4TO J-CTpyKTypa AHTMCHMMeTPHHOTO TeH30pa pana fl B k-MepHOM 
mpocTpaHcrse copnaaer c J-cTpykTypol CHMMeTPH4HOrO TeHsOpa TOTO we paHnra 
p k'-mMepHom mpocrpaxctse *. Muaue ropops, J-cTpykTypa aHTHCHMMeTpH4HOM 

KOHUrypalluH n YacTHIL C HHAMBHYasbHBIMH MO- 

P MeHTaMu jr COBMaqaeT c J-cTpykTypoH CHmMMeTpH4- 

Holi KOH®urypaluH n WaCcTHI, C HHAMBAAyabHbIMU 
MOMeCHTaMH jg Up YCuIOBUH 


: : —1 
je =ia +. (16) 


ra JKBUBAJICHTHOCTb MO3BOJIAe€T CBOJMTb pacuert J- 
Price! CTPyKTYPbl AIA AHTHCHMMCTPHUHBIX KoHdurypalun K 

pacuety J-cTpyKTypbl CHMMETPHUHBIX KOHUrypalan 
© MeHbUIMM MHIMBHyanbHpIM MoMeHToM. MoxKHO MouJly4HTb HM Oosee 00- 
mui pesymptTat. PaccmarpuBaa cxemy [Onra, MpMBeweHHy!o Ha pic. 1 w coot- 
BETCTBYIONLYIO pasOHeHHIO 


q 


Ch ae Serer ae (17) 


r 
—. 


k 


Mouy4um Jia Hee mo cdbopmywe (12) B oOo3Ha¥eHHAx (13) 


St te ogre + oo ee 
00 O=[ Gaare-+e— nO ae 


t=1 


STo BbIpaxKeHHe MHBapHaHTHO LOTHOCHTebHO Tepexofa K aCCOMMMpOBaHHOH 
cxeme {A’} (4TO COOTBETCTBYET 3a4MeHE P <= q), CECH OMHOBPeMeHHO NepeiTH OT 


pa3mMepHocTH k K pa3smepHocTtu k = k + p — q. Vnaue ropops, AA CxeM JaH- 
HOrO BUa J-CTpyKTypa aCCOMMMpOBaHHbIX CxeM COBMaaeT NpH yCJOBUu 


+71 P94 
=j+°>4. (19) 


Ycuosne (16) ecTb uacTHbI cnysal ycoBua (19), KoTopHit nomyyaetca, ecu 
MOJOKUTS (B Cxeme (17) 00 —=1yge— si 


JIeHHHrpaycKHH CeJIbCKOXO3AHCTBEHHBIM Tloctymuuio 
HHCTHTYT 17 XII 1960 


UHMTMPOBAHHAA JIMTEPATYPA 
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* Ormetum ene, uTo @opmyia (15) WHBapHaHTHa OTHOCHTebHO 3aMeHEI n 2 k —n = 
ae ie oe fs oa uacTHI, «]bIpKamH»), a cpopmyia (14) — oTHOCHTebHO 3aMeHbI 
nea icp I Af) 
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JLoxnagn Akaqemunun nayxr CCCP 
1961. Tom 137, N: 6 


% PU3BHKA 


JI. M. JIAMUUEB 


OB AKYCTHYECKOM H3JIY4YEHUM TYPBYJIEHTHOLFO NOTOKA 
TPH HAJIM4UWK YOHPYPHX TPAHHIL 


(II pedcmae.sexo axademuxom H. H. AnOpeesoim 26 X 1960) 


@) 
|  WUsayasenue snyKa Typ6yeHTHDIM a2poqMHaMMyuecKHM MOTOKOM, Kora B M0- 
TOKe HMeIOTCH TBepAbIe HeNosaTMMBEIe OOTeKaeMBIe TPaHHIbl, H3yyaocb B 
(*,?). IIpu stom B ocHoBy paccyKeHuii Oniio noO%KeHO ypaBHenue renepannu 
3ByKa TYpOyJIeHTHOCTHIO, Nomy4eHHoe B (3). B HacTosmel 3aMeTKe M3maraetca 
TIPHOMMKeHHLIN pacueT aKycTH4eCKOrO H3IYYeHHA, KOTa B MOTOKe HaXxosATCHA 
apOAMHAMM4eCKH TOHKHe oOTeKaemble yipyrue Tea. B otmuune oT (',?), Hc- 
CilefoBaHve MpoBOAUTCA Ha OCHOBaHHH ypaBHeHWA pacipocTpaHeHHA 3ByKa 
) B MocTOoxHHOM TypOyseHTHOM moToxe (°,*) *. Crarucra4eckue mpoueccnl mper- 
‘MOMaraioTcaA CTalMOHAapHBIMH, HW BCIOMY MCMOMb3YIOTCA ypaBHeHHA A cneK- 
‘TPaJIbHbIX AMMMMTYAHBIX MoTHOCTeH. PasBHBaeMbI HHxKe POpMaJIH3M, OHAa- 
| KO, MOxKeT ObiTb OOOOMIeH B HEKOTOPBIX CJlyYaAHxX Ha CTATHCTMYeCKHe Mpoleccsr 
C IIaBHO U3MCHAIOMIMMHMCA MpOCTpaHCTBeHHbIMH WH BPeCMeHHbIMH OCpeAHeCHHbIMH 
XapaKkTepHCTUKaMH H, B YACTHOCTH, Ha JIOKAJIDHbIe CTAIMOHApHble H OLHOPOHEIe 
_ calyuaitHpre TOA. 
PaccmoTpuM HekoTopy10 orpaHuuenuyio oGuacTb $2 TypOyJIeHTHOrO I0TOKa. 
| Bui6epem ZBuxKylLyIoca CHCTeMy KOOPAMHAT TAK, YTOObI CpeHAA CKOPOCTD T10- 
Toka V 8, Opa papHa Hy.o. Creqysx (°), ypaBHeHHe pacmpocTpaHeHua 3ByKa 
_B TypOyJeHTHOH cpeye 3anuinem B Buse 
‘ 


r Ao? 4 oe 
ay @ OT Ox, 0; 


Tei; (1) 
stile Tj = pvzvj + si; + (p —C? p) 0;;; P — MJIOTHOCTb; v; — KOMMOHEHTHI MyJIb- 
Calli CKOpOcTH; s;; — TeH30P BASKMX HallpA*KeHHH; p — WaBsJeHve B NOTOKE; 
Cy — CKOpocTb 3ByKa B HenosBuxKuHoli cpege. IIpu M =V/c, <1 Momuo mpnosu- 
HKEHHO NOMOKUTh Tj; = P,V:0; + Szj, THE Py — NJIOTHOCTh HeCAMMAeMOTO Ta3a. 


» Tlepexoga kK HenogqBUxKHOM CHCTeMe KOOPAMHAT H UCHOMb3yA COOTHOLMEeHHE, 
Bb Aspinalomee MY AbCauio WaBseHua p°c mybcauMel CkopocTu B TypOyJeHTHOM 


7 4 
TmoTOKe HeCcxwUMaemMOroO Ta3a @) a Pa P| = ate Ap®, 3anuulemM ypaBHeHHe 
h ’ t cs | 0 
WA CIIEKTP aJIBHBIX AaMILIMTYHbIX IIJIOTHOCTeH 
4 ; 0 \2 1 vaits il oO - 
ey (Ot Ve) Ot at, Pat @) 
0 


Tae Pi (Po) = Siz (To) — P°(To) Sai 


| * Takum o6pa30m, He yUHTHIBAeTCA CyMleCTBOBaHHe MomepeyHoro CABura cpeqHelH CKOpocTu 
B IIOpaHHYHOM CJloe BOUIH3H OOTeKAeMEIX Tes H OOYCIIOBJCHHOM STHM CABHTOM pedpaKkilun sByKa, 
IIPHHUMaeTCH BO BHHMaHHe TOJbKO «CHOC» S3BYKOBHIX BOJH, Haimune momepeunoro cABura 
‘cpefueit CKOpocTu B Typ6yJeHTHOM TorpaHHyHOM CJl0e MOxeT ObITh yuTeHO MpH pears 
“MyJbcaunit WaBeHuA H BASKHX Halps2xKeHHH B MOTOKe, HaMpHMep TaK, KaK 9TO CjelaHoO B ©). 


et mite 


TipennosoxuM, 4To BHYTPH Q HaXOfATCA TOHKME, T. €. CHJIbHO BbITAHYTHIC 
3 HallpaBseHMY NOTOKA, ypyrve Tera (HalpuMep, aCTHHKU, CTepxKHM UT. I1.), 
HeENOJBUXKHBIE OTHOCUTEIbHO BLIOPaHHOM MOKOSULeHCA CHCTEMbI KOOPAMHAT, U 
pacmpocTpaHeHue 3ByKa B MOTOKe NOYHHAeTCA ypaBHEeHHIO (2). Tlorpeoyem, 
UTOObI BBINOIHAIHCh CuIeLyloulMe TpaHH4HbIe YCJIOBUA: 


do) . ; a\2 

oO () : ( iOUe ax) w( (rg), (3) 

t (wi), = —c2p (ro)|s5 (4) 

Aw!) (r,) = — ee (Ciktm Erm (WD) x0) = BW (ry) Jay. (6) 


B spipaxkenuax (3) — (6) 21 w s —cooTBeTCTBeHHO OObeM MH MOBepXHOCTb 
yIpyrux Tel; W — BeKTOp yiipyrHx mepememenuli; t (w) = Trp L:x{°) — BekTop 
Hamps2KeHHU, elCTBYIONIMX Ha 3JIeMeHTapHy!o Mvowla\Ky MOBepXHOCTH §, 
Tih = Crhim€lm — TEH3OP HanpaAKeHui; 3HaYOK BHH3y B CKOOKax (Vv) MIM (s) 
yKa3bIBaeT IIPOCKTHPOBAHHe COOTBETCTBYIOUerO BeKTOPa Ha HOPMaJb MIM Ha 


HanpaBseHHe, KACATEMbHOE K S$; €/m(W)— TeH30p TedbopMauny; Cizzz—= A + 2p; 

Cink = M5 Conn = 25 Cy, = 0; 4 Mw — KosdxbuuMentE! JIame; B = — w*/ p41; 

p, — WOTHOCTh ympyroro Tena; x) — opt ocw x, u J; — HanpaBrarouni 
> 


KOCHHYyC MexK]Y VU xX. 

Brelem BcomoratesbHoe pemenue p” (r/r,) compsxKeHHOM 3aja4u, OnMcEI- 
parolee perysapHoe (HecTaTHCTHYeCKOe) 3BYKOBOe TONe, yAOBJeTBOpaAtonlee 
ypaBHeHHI0 

Ke. pak ee ae! a als 512) Lee ee 7 
p(t / To) \ 2@ ae f (r/f)= 2 (ie Tes (7) 


0 


COlpsAxKeHHOMy Cc ypaBHeHHem (2). Tlorpe6yem, uToOni pemienue ory I) ¥A0- 


BJICTBOPAO KPaeBbIM YCAOBHAM, COMPsAXKCHHBIM C TpaHHYHBIMA YCJIOBMAMM 
(3) — (6). YmHoxum ypaBHenne (2) Ha pe (r/r,),a ypaBHenue (7) Ha — p") (r,), 
COXKUM STH YpaBHeHHA H MpOMATerpupyem MmpaBylo HW MeBylO 4YaCTH NoyyeH- 
HOTO BbIPaxkKeHuA 110 OObemy 2. K oObeMHOMY MHTerpasy B JeBOM YaCTH paBeH- 
cTBa IpHmMeHim Teopemy Ipuna. B pesysbTaTe nomy4aHm 


a (1) ( ed 6p (2) 
AE Ber ir — aE asics 


S+5S5 


a = M \ pi) ce) o(2) (ry ta) ds (Ua) pee 


oe 


> Tao 0) i 0 (2) 
$ mr { [2 o) Sie (x (x9) — 22) 5c (¢)] ds (ty) fs = 


= = pt (1) — | 5 Pi (tq) 0 (r / ty) dQ (9)s 


2 OX, 
ce JO; Ox; 


lL, = cos (*x4), M = Vicy 


Unrerpan mo MoBepXHOCTH so, ABJISIOULEHCA BHEWIHeH “YaCTbIO MOBepXHOCTH, | 
orpaHHuMBaronjeh OObem 2, paBeH HyJIIO B CHJIY YCJIOBHA H3y4eHHA, TaK KaK So_ 


MOXKeT OLITh yasleHa Kak yroqHo Janexo. Muterpam no noBepxHOcTH Tel S$ 
paBeH HyYJIIO BCJIeEACTBHe CONPAXKeCHHOCTH KpaeBbIX YCJIOBHM AIA ypaBHeHH 
(2) u (7) M camoconpsxKeHHOcTM omepatopa Teopuu ynpyroctu A, 4TO, KaK H13- 
BeCTHO, CJlelyeT U3 Teopemp! Bettu. Ilomb3yacb Teopemow OctTporpaycKoro — 
Paycca, npeoOpasyem oObemutit WMHTerpal B MpaBol WaCcTH MocwesHeroO BHIpa- 
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#KEHHA HU, NPHHAMaAH BO BHUMAHHe YCJIOBHe 


fa) Hi 
Ox, Pi (rt) = LWP) U; (Fo) |s, 


TepexowA K 3BYKOBbIM JaBJIEHHAM, NOJTYUHM 


(org ~ 
p© (r) =| Py (ry) <= © (r /r,) dQ (r,) + 
Q oe 


Hop, \ foe (0) B° (€/ t9) ds (to) —\05 g2-P (/t,) Puplte)ds(r4). (8) 


e 
s 


“a 


Vis pemenusx (8) cnenyet, uro akycru4ueckoe nose TypOyeHTHOrO ToTOKa 

Ip HaM4Hu yIpyrux Te B NOTOKe MpescTaBAaeT coOo cynepnosuuHio noma 
M3JIyYeHHA OOBEMHEIX HCTOUHHKOB — MyJIbCalHit JaBeHuli H BASKUX HanpsKe- 
) HMM BTOTOKe UM Moe NOBepXHOCTHIX HCTOUHUKOB. [lopepxXHOcTHBIMH HCTOUHH- 
‘KaMU ABJIAIOTCA NYAbCaMM aBJeHHA HW BASKUX HallpsKeHHH u My_canHM cKo- 
PpoOcTH y NOBeEpXHOCTH Tes, JeHCTByIOlIMe Ha ypyruve Tema CO CTOPOHBI NoTOKA. 
MertojoM pasmepHoro aHau3a, caeqys (*), MO%KHO yCTaHOBUTh, YTO OHA MOIII- 
HOCTb M3y4eHHA OODeMHBIX (KBaPYNOJIbHEIX) HCTOUHHKOB Mponopunonalb- 
Ha OTHOIJe€HHIO CKOPOCTH NOTOKa K CKOPOCTH 3ByKa B Cpese B 8-i cTeneHu (M°), 
MOIL[HOCTbh M3JIyYeHHA TMOBeEPXHOCTHBIX (AMNMOJIbHbIX) HCTOUHHKOB — Nysbcanit 
WjaBleHuA WM BASKMX HalpsxKeHHH Mponopwuonanbua M® uw nyapeanuii cKo- 
pocTu (Mpocthix ucTouHHKos) M*. CreqosatesbHO, B Cyyae JO3BYKOBbIX TYp6y- 
) J@HTHEIX ToToKoB (M < 1) uM ynpyrux, HO akycTH4¥eCKM «MATKHX» NMOBepxHoO- 
“cTel, Kora NyJIbcalMu CKOpocTH BONH3H yIpyrHx NoBepxHocTell B MOTOKe 
| 3HaYMTeIbHEI, akKyCTH4¥eCKoe H3lyyeHHe NoTOKa OyfeT OOycJIOBNeHO TmpakTu- 
yecKH JeHCTBHeM STHX NyibcauHh. HanpotTus, ecwM oOTekaemble Tela ABJIA- 
| YOTCH AKYCTMUeECKH «KECTKUMM, POJIb MyJIbcaluH CKOPOCTH HecyIlecTBeHHA H 
“Tove H3yueHUuA OOyCIOBeHO JeHCTBHeM My JIbCalHi aBIeHHA M BASKMX Halips- 
‘KeHMH Ha MOBepxXHOCTH yupyrux Tes. B oTMe4eHHBIX CJLYYaAX MpPOHCXOMMT 3Ha- 
 4MTeJIbHOe U3 y4eHHe 8ByKa KOJeCOJIONLMMUCA TEAM — TaK Ha3bIBaeMBIli «ICeB- 
_flo3sByk» MpeoOpa3yetca B HCTHHHbIM SBYK. 
_ Ha ocuopanuu pemenua (8) MOX%KHO BHIUHCJIMTb Cpe HIOIO KBapaTHUHy!0 Be- 
| AMUMHY TaBAeHHA B None U3sTyseHHA NoTOKa. B uacTHocTH, Kora Ny Ibcalnamu 
" CKOPOCTH B MOTOKe y NOBepXHOCTH YIIpyrux Te] MOXKHO peHeOpeub u | p*| > 
>| s,;|, noxyuum, mpeneOperas nomem OObeMHBIX HCTOUHUKOB, 


a 71 oy Oke, ih eee ” m4 , ” 
[a (ry B= \\ 2 pe (n/t) se PO” (t/t0) F (ro, 40) ds (Fo) ds (ro), (9) 


Ss 


a ee ee ot 


prye F (ro, ro) = pr(ra) p" (ro) — (PyHKIMA KOppeAAWMH Nyvibcalnn AaBsennA 
y MopepxuHocTu Tela B MoToKe. AHasiorHuHbIM OOpasoM MOryT ObITb BLIMHCJCHEI 
jcpewHHe KBalpaTHUHLIe BeMYMHbI Ppa3JIMUHbIX XAPAKTePHCTHK AaKYCTM4eCKOrO 
“TOA B Apyrux c1ywasx. 
 TIpu ycnopuu M'e< 1 «axycTuueckuli BeTep» MOXKHO HE YUMTHIBATb H B BbI- 
‘paxenuax (8) u (9) BcroMmoraTebHoe pellieHve ypaBHeHUA pacnpocTpaHenHnA 
“3ByKa B ABWDKYULelCA Cpee MOXKHO 3aMeHUTb PellieHHeM ypaBHeHHA AA HeNoy- 
BHXKHOM Cpepl. 
| Vs (9) enenyer, ato, ec1M BCMOMOraTeJIbHoe pellieHve M PYHKUMA KOppe/ALMH 
(B aHHOM cay4ae NyALcalnl WaBeHUA) USBeCTHBI, pellenue 3araun 06 u3sy- 
“4YeHHM 3BYKa HOTOKOM CBOJHTCA K BbIUHCJIeCHHIO KBalpaTyp Cis 

B page cysaes MOryT MpeMcTaBUTbh HMHTepec CpeAHMe 3HAYCHUA MpOusBee- 
nui XapaKTepHCTHK MO/IA B ABYX Pa3MYHbIX TOUKAX NPOCTpPaHCTBa, HalpHMep 
OPPCIALHA AMMIUTYA AaBMeHUH UT. 1. OTH BeMYMHbI MOrYT ObITb BbIp a2KeHbI 
epe3 BCHOMOraTeJIbHbIe AUPpakUMOHHble MOA M AA HAX MOPYT ObITbh MOJTYYeHbI 
OpMYJIbI, aHanoruuHpe cdopmyvie (9). 


Usnyuenve 3ByKa MOTOKOM IIpH HaJIMUMM Tel B MOTOKe U3y4aIM HeaBHO 
Tox (8) u Ilaysaa (°). TlocneqHuli uccneqosan B3aMMogeicTBHe a9poquHamuye- 
Ckoro WyMa, W3yyaemoro MOTOKOM, ¢ MlocKoli »ecTKOM rpanunel. JoK orpa- 
HAWHJICA PACCMOTPCHHeM ABUKYLIAXCA C NOTOKOM aOCOMIOTHO MATKUX M 2KeCTKUX 
Ter. OcHOBHBIe pesybTaTEI paoor (°,°) MoryT ObiTb NOyYeHbI Ha OCHOBAHHH aHa- 
JIM3a MIpHBeeHHOTO pelleHHa. 


Tloctynuiio 


AxkycTHueCKHH HHCTHTYT 
19 X 1960 


Axajemun Hayk CCCP 


IMTHPOBAHHAA JIMTEPATYPA 


1N.Curle, Proc. Roy. Soc., A231, 605 (1955). 2JO0M2P lash ip syetaoee 
Roy. Soc., A234, 327 (1956). §& M. J. Lighthill, Proc. Roy. Soc., A211, 564 (1952); 
A222, 1 (1954). 47.UW. Ba oxuunes, AxycTuka HeO,HOpOsHOH ABuxAKYMeHCA cpesnI, 
M.— JI., 1946, crp. 43. © @\-Kraiehnman, J. Acoust. sSoc)y Am-.925,4075 es o0)" 
$A. M. O6yxos,. JAH, 66, 17 (1949). @JI..M, Jlamives, ) Axycer oxypa.gmon 
s. 4 (1960). ° P. E. Doak)” Proc. Roy, Soc), A254,/129 (1060) Seca DlOnwac lem 
Ji. Acoust: Soc. Am, 82; 982. (1960): 
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ie: Aoxraagns Akagzemun nayx CCCP 
; 1961. Tom 137, Ne 6 


PHSHKA 


A. JI. HOJIAKOBA 


TIIOCKAA 3BYKOBAA BOJIHA KOHEYHOM AMMJIMTY Abi 
B JIBY)KYLUEACA CPEIE 


(ITpedcmasaeno axademuxom H. H. Andpeceum 22 XII 1960) 


PumaHosckoe pemenne, onlcprBarorlee pacripoctTpaHeHHve MOCKOM 3ByYKOBOH 
BOJIHbI KOHEYHOM AMILVIHTYAbI, MOXKHO OOOOULUTh Ha CIyYAal CpebI, ABUXKYyULeCA 
Cc NOCTOAHHOM cKopocthio V. Byyem 1A onpeeeHHOCTH CUHTATb, YTO CKOPOCTb 
Y HanpaBseHa B CTOPOHY NOMOKUTEIbHDIX 3HAveHMM x (Me xX — KOOPANHAaTA B 
HeNOMBHXHOM CHCTemMe OTC¥eTAa), 4 3BYKOBaAA BOJIHA PacMpocTpaHAeTcA BAOIb 
'MOTOKa HIM HaBCTpeyy eMy B 3aBHCHMOCTH OT TOrO, HaXOAHTCA HaOmOLaTeb 
/ciipaBa WH cmeBa OT HCTOUHHKA. ITO MocseqHee OOCTOATeMbCTBO OyeT OTME- 
4aTbCA 3HAKOM MJIIOC HJIM MHHYyc Mepes Co — CKOPOCTbIO 3BYKa B HEBO3MYII[eH- 
‘HOU cpelse. 

PaccmoTpyHM Tpv cayuan: 

1. HaOmozaTrenb HenowBYxKeH OTHOCHTeJIbHO MCTOUHHKAa, HaxoOjauleroca B 
| Touke x = 0, acpela JBUxKeTCA OTHOCHTEIbHO UX OOOMX CO CKOpocTEW V (BeTep). 
| B cucTeme KoopyuHaT, CBA3AHHOH C MOTOKOM (x’= x — V1), 2*KHKOCTb HENOLBUXK- 
‘Ha U, CHeCMOBAaTebHO, pellleHHeM ypaBHeHHi THApPOMHAMHKH ABJIAeTCH COOT- 
‘Howsenne (1) 


x = EAiee co) = TO), (1) 


"TaK Ha3bIBaemoe pemenne Pumana. 3yecp [ (v) — npou3BobHad PyHKUMA Koe- 
| GaTenbHOli CKOpocTH YaCTHIL v, KOTOPaA onpesenAeTCA U3 TpaHMUHLIX yc/OBUil- 
‘c (v) — CKopocTb 3BykKa, 3aBHCAULaA B HeMHelHOM Cs1y4ae oT v. Ja anuada) 
egg a) ypaBHeHHA COCTOAHHA MOMKHO NOKa3aTb, 4TO 


van ed 
t c(v) =o, t+», (2) 


+7 — oTHouleHHe TenmoemKocTelt. Ilepexoga B (1) K Hemo,BHxKHOH CHcTemMe Koop- 
‘fiuuat (x,t), yuuTprpad (2) HM rpaHWyHoe ycuIOBMe: IIpH x — O''-o =F (7); 
TOJLyY4HM 

- ’ 
' : etd Comme acgas yi (3) 
4 
ire « = (y + 1)/2. 

_. V3 storo BpipaxkeHHa BUAHO, YTO HaIMUMe NOTOKAa TpMBOAMT K CHOCY 3By- 
OBOli BOJIHbI B HanpaBseHuu BeTpa. Ecm 3ByKOBax BOJIHa pacmpocTpaHAerca 
aBCTPe4y MOTOKy, TO Haylo OpaTb repe cy 3HaK MuHyc. IIpuV —c, = 0 Bpipa- 


aeHve (3) NpHHuMaeT BH 


o= Firs). (4) 


EU 


Anau Bbipaxkenus (4), HAMpuMep, AA ClyYas, Kora B Haase KOOPAMHAT 
HAXOMMTCA CHHYCOMMAIbHO KONEOMOMIMHEA UCTOUHUK, MOKa3sbIBaeT, UTO (pyHKWHA 
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v(x, t), onpeleniemaa ypaBHenvem (4), MHOrosHa4Ha JIA OObIX sHayeHMH 
x ut, T. €, 9TO BbIpPaKeHMe He ONUCHIBAeT HUKAKOTO peasbHoro PusnyecKoro 
mpomecca. Kak H3BeCTHO, PHM@HOBO pellleHHe B HENOJBH2KHOM cpefe CTaHO- 
BHTCA HeOJHOSHAYHbIM JIMIIb HAYMHAA C HEKOTOPOFO paCcCTOAHHA, 3aBUCALLeroO 
ot uncuia Maxa M = o/co u of YacToTH. Ha sTom paccToAHMM OOpasyeTca nepuo- 
yuueckan yqapuas Bona. [pu Hanvuun moToKa co cKopocTbio V = co, HampaB- 
JICHHOrO HaBCTpeyy 3BYKY, MOXHO CUHTATb, YTO yapHan BOHa OOpasyeTca 
mpu x = 0, Ha camMoM H3ulyyaTene, HO Jabie He paciipocTpaHsAetca, Tak Kak 
CKOpocTh pacnpoctpaHenua V — co= O 

Ilana NoscHeHus OOpaTuMca K pelleHHIO 3afauM BO BTOPOM pHOMxKeHHH. 
PacemotpuM cayuali V < cy. Torqa B BuxKyneHca cpefle pomb uncta Maxa Ans 
3ByKa JOJKHO HTpaTb oTHOMeHHe v/(V + Co). Tlostomy B cay4ae, Korda 3ByK 
pacipocTpaHsetca HaBCTpeyy MOTOKy »%uMAKOCTH uM V OM3KO K Cy, MOKET OKAa- 
3aTbCH, TO, XOTA U<Cy, HO oTHOMeHHe v/(V — Cy) He ABJIAeTCA Maou 
BeIMuMHOH. Ecau cuutaTb, 4To mpu x =O v=Asin ot, TO B TepBoM 
IIPHOJM2KEHHU peuleHve MMeeT BU v, =A sin (o,¢—kx), mek = ,/(V EO), 
a BO BTOPOM NpHOM2KeHUu 


A? @& : 
o= = 2 (wt — Rx). 5) 

U2 FV ey ae ( 0 ) (9) 
CyeloBaTesibHo, pu V — co STO pellleHve CTAHOBUTCA HENPHMCHMMBIM TIP CKOJIb= 
YFOMHO MaJIbIx xX. PacctosHne TO TOTO Me€CTa, Tle 3BYKOBax BOJIHA IipeBpaiyaeTca 
B lepHoquuecky!loO yapHyto, paBHo 


nas (V +60)? (6) 


*n &AWo 


(BEIpaxeHHe (6) MomyyaeTCA U3 YCJIOBHA, YTO B BOJIHE NUMOOOpasHOH opMBEI 
OTHOMCHHE AMNIUTYL MepBok H BTOpOH TapMOHUK paBHoO 2), T. e. paccToAHHe 
lo o6pa30BaHHA ylapHOl BOJIHbI 3aBMCHT OT CKopocTu noToKa V, uw np V—cy=0 
Xn = 0, Kak yxe OblIo OTMe¥eHO paHBIe. 

YueT BASKOCTH Cpelbl IPHBOAUT K TOMY, YTO Mp HaHYHH MOTOKA HeJIb3A 
IOJIbSOBaTLCA TPHHATHIM BbIPaKeHHeM JIA uncua PehuHoubAca — mapamerpa, 
XapaKkTepH3yIOllero COOTHOMIeCHHE BASKOCTH H HewHHeHMHOcTH. Uucno Peitnoupy- 
ca ABAAeTCA OTHOWeHMeM ByX CespasMepHEIX mapameTpoB ¥% = bw/poc? 
uM= o/c,, Tae 6 =n + 4/36 — BaskocTb, T. e. Re = ¥/M= p/bw, THe 
p — aMIIMTya mepeMeHHOrO 3BYKOBOrO jlaByieHuad. B yBMxKyUlelicaA cpese 
NOrjoueHve He H8MeHUuTCA, a uncIO M OyyeT paBHo v/(V + c,), CeOBaTeb- 

e r Co 
HO, unci0 PetHombgaca Re’ = 7 en 
TEJA Co/(V = Co) CYMLECTBEHHO TOJIbKO IPH CKOPOCTAX, CpaBHHMBbIX CO CKOPOCTHIO 
3ByKa B cpese. Hanuune BA3KOCTH B Cpefle, KaK H3BeECTHO, NPHBOAUT K TOMY, 
4TO Ha paCCTOAHHAX, WaieKUX OT U3Jly4aTeIA, BbICOKOUACTOTHbIC TapMOHHKH 
NOPOULAOTCA M BOJIHa CHOBA CTAHOBUTCA MpakTHYeCKH OM3KOM K CHHYCOMMadb- 
HOH, HO yxKe MaJIOH aMIMJIHTYIEI. 

2. B ciyuae UCTOUHUKA, ABYKyeroca C MOCTOAHHOM cKOpocThto V B nos0- 
*KHTCJIBHOM HalpaBJIeHHM OCH X HM M3Jyyaloulero TapMOHMUYECKY!IO BOJIHY, YacTO- 
Ta KOTOpPOM B CHCTeMe KOOPANHAT, CBASAHHOM C MCTOYHHKOM, PaBHAa @,, PHMAHOBO 
peuleHve HmeeT Buy, 


Re. AcHo, olHaKO, 4YTO BJIMAHHeE MHOXKU- 


; —Vt 
v = A Sin @ (¢ aa aaa (7) 


Bepxuuii 3Hak 3Jecb COOTBeETCTBYeT MpHO/IM2KeHUIO HCTOUHUKA K HaGsOMaTe0 
a HWKHHM — yaennio. B amnelivomM npHOiMxKeHHM OTCIOAa Nomyaaem OOb4 
HEIN Wonnsep-sppekT Vis ABUXKyUerocA MCTOUHUKA 


v, = A sin (wt — kx), 


rye @ = @o/(1/7B), 8 =“Vic. ee) Go, 
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Bo BTOpoM ipHOsMmKeHHH 


Moe A2 


ECV =F co)? 


Benuunua | x —Vt| papya paccrosHmio Mexy HCTOUHMKOM U HaGmomarTenem. 
Jina aToro cily4ad MoxKHO NOyYHTh COOTHOMIeHMe, ananoruuHoe (6), orpeye- 
|) Waroulee paccTOAHHe OT HCTOUHMKA Jo mecta oOpa3oBaHua pasppiBa. Ecam pux- 
CHPOBaTb X — MeCTO HaxoKeHuA HaOMOMaTeIA, TO STO COOTHOMIEHHe ONpeenUT 
MOMEHTHI TIpHemMa HaOsOMaTeeM BOJIHbI MMOOOpasHoli opMEt. 
M3 opmy BULHO, YTO XapaKTep TIpHHuMaemoro curHasa (ero cneKTp) cy- 
ULCCTBCHHO 3aBHCHT OT paccTOAHUA Jo HcTOUHHKAa. Ecw yuecTb BASKOCTb Cpedb, 
TO OKAKeTCA, ITO HAOMOLaTeNb OyeT NPHHUMATb CeELyrouLyio KapTuHy. Korya 
MCTOUHHK, NpwOMMKAACh CO CTOPOHbI OTPUULaTebHLIX 3HAUeCHUH x, HaxOUTCa 
QUeHb alekKo — Ha paccTOAHHAX MHOro Gombe, dem (V — Co)?/emo0A, To Ha- 
OMOLaTeIb IPHHUMAET BOY MAJIOM AMMIMTYZbI IpakTMuecku CHHYCOUa/IbHYI0 
©.c aacrotol . Ilo Mepe npHO1MKeHUA MCTOUHMKAa aMIJIMTYa BOJHBI pacer 
| B CIleKTpe CHrHasla yBeIM4MBaeTCA YIeNbHbI BeC BbICOKCYaCTOTHBIX TApMOHUK. 
®B moment ?, = x/V — (V —co)?/emoAV HaGmo_atTemb IpuMeT BOHY, (opMma Ko- 
Topow OykeT MaKCHMaJIbHO HcKaxenHa. IIpu RanbHeituem TBUKeHHM UCTOUHHKA 
| JOA BbICOKOUACTOTHBIX TapMOHHK OyeT YMeHbUaTbCA, a AMMMHTYLa mposo.- 
*KaTb pactTu. Ilocme momenta ¢, = x/V ucTOUHHK OyeT yRaNATbcA OT HaGmONa- 
| Te H BCA KAPTHHA NOBTOPUTCA B OOpaTHOM NOPAKe, C TOM TOKO pasHulieli, 
UTO MOMeHT ?s IPHXOJa BOJIHbI HAMOoIee HCKAKeHHON OpMbI MPU yRaneHuu uc- 
) TOUHNKa OyseT Jasbuie OTCTOATL OT MOMeHTA /,, EM MOMEHT f, OT ty, €2 HMECHHO 
oe Laney VC, ' 
\ ts — to ( V + od 
) Ka H #€ 3aBMCHT OT M31 y4aeMOl 4aCTOTHI HM AMMIUTYAbI, a BemHuHHAa fs — ty = 
)} = 4co/e@oA He 3aBMCHT oT CKOpOocTH mMoToKa. 
3. Tperuit ciyual aABAeTCA B HEKOTOPOM CMbICuIe OOpaTHBIM MpeLIAyuyemy: 
| McTOUHHK 3ByKa J[BMxKeTCA BMeCTe C MOTOKOM X%KHAKOCTH, a HaOO,aTelb Ha- 
|) XOJMTCH B HeNOABMKHOM cucTeme KoopyuHaT. PumMaHoBo pelieHHe HMeeT 
| BAL 


2 = (x — Vt )sin 2 (wt — kx) (8) 


2 
» T. &. 3TO OTHOMEHHE 34BUCHT TOJIBKO OT CKOPOCTH HCTOUHH- 


B cay4ae rapMonuuecKoro HCTOUHHKA HepBoe HW BTOPOe NpHONMKeEHUA UMEIOT 
BUI 


%, =Asin (ot —hox), o=o0(1+8), ko = =p: 


Gee SOP Ge yihin 2(at =a 


2 
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} Kaptuna, mpuuumaemax HaOsoaTeeM, aHaslOrMyHa ONMCaHHOH BBpIIIe, 
'TO/IbKO BPCMeHHbIe COOTHOWICHHA HMeIOT HECKOJIbKO HHOH BHI: 


(ts — te)/{t2 — hh) = 1, ts — hh = 2c?2/ewoAV. 


, 


AxycTuyeckHli HHCTHTYT Tocrymuso 
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UATHPOBAHHAA JIMTEPATYPA 


17. 0. augay, E.M. Jugmuu, Mexanuxa cnaouneix cpeg, 1954. 


Jloknnaagn Akafemun nayrx CCCP 
1961. Tom 137, Ne 6 


PH3SHKA 


B. ©. COJIOBbEB - 


O 8-PACHAJIE CHJIbHO JE®OPMHPOBAHHBIX AEP 


(TI pedcmaeaeno axademuxom H. H. Boeoarwboseim 26 XII 1960) 


Ha ocHope maTemaTHuecKHX MeTogoB, pa3sBuTEIxa!H. H. Borosto6ospim, 
B (1) Opvia ChopMyMpoOBaHa CBEpXTeKy4aA MOeNb Apa, aB (?,°) MpoBesenp! uc- 
cleOBaHUA pHa CBOMCTB CHIbHO JepopMUpoBaHHBIX Agep. HanOonee BaxkHBIM 
OTJIM4YNeM CBepxTeKy4el MOAeH Apa OT MeEpBOHAYAIbHO PaCCMOTPeEHHBIX Nap- 
HbIX KoppesnuHn (*,5) aBumeTCA yYeT H3MCHEHHA CBEPXTeKYYHX CBOKCTB Apa 
pH mepexosle OT OCHOBHBIX K BO3OyKJIeHHbIM cocToAHHAM. B cBepxTekyyenr 
MOAeIM Apa Bce BOSOyKJeCHHbIe COCTOAHHA CHCTeMbI, CocTosmmenh us N 4acTHL, 
OTHOCATCA K JaHHOH cucTeme N uacTHL, T. €. UHCIO YACTHL COXPaHAeTCA B cpel- 
HeM, YTO CBA3AHO C MPHOMMKEHHBIM METOJOM HCCJIeEAOBaHUA MWpoOsembl MHOTUX 
Tel, IIpWuemM, KaK MoKa3aHo B (?,°), ommmOKa He mpeBbiuaeT 6%. SameTuM, 4TO 
B M€pBOHauaIbHON POpMYJIMpOBKe CBEPXTeEKYYHX CBOHCTB (*,°) UHCJIO YaCTHI He 
COXPpaHANOCh axe B cpeqHem. Tak, cpequ Bo3O0yXKJeCHHbIX COCTOAHHM CHCTEMBT, 
B OCHOBHOM COCTOAHHH CocTosiilel H3 YeTHOTO Uuca N wacTHl, HMeJIMCb YPOBHH, 
cootBetcTByromue N — 2, N, N + 2 uactuam, a B cmekTpe Bo3OyKJeHHA CH- 
CTeMBI, CocToAmeH 43 HeyeTHOrO N’ unca YaCTHIL, NeEPeMeIUMBaIUCh COCTOAHHA, 
cooTBetcTByroutue N’ — 2, N’ uau N’, N’+ 2 uacrunam. B cBa3H c STHM MOK- 
HO ObIJIO TIIPOBeECTH TOJIbKO OWeHb PpyOpie OMeCHKH BJMAHUA MapHblx Koppewa- 
mui Ha B-pacnay (°). 

Ha ocHope cBepxTeky¥eH MOjeuIH HMeeTCA BO3MOXKHOCTh Y4eCTh H3MCHCHHA 
CTPYKTYPbI Apa KaK CHCTeMbI MHOFHX Te mpu B- MH y-Mepexofax Bose onpe- 
JesleHHEIX sep. B (7,2) noKa3aHo, YTO pOsb CBEPXTEKYYUX MONPaBOK K BepoAT- 
HOCTAM 8- HM y-lepexoOB B CHJIbHO ecpOpMMPOBaHHbIX AA pax, YYHTHIBAIOULUX 
nepecTpoliky spa, BO MHOrHX cmyuaix BeCbMa BaKHa. 

B HwactosulehH paOote cchopmysupyem o6uHe npaBHa MocTpoeHuA NompaBoK 
K B-pacialy, CBASAHHBIX CO CBEPXTEKYYECTbIO OCHOBHBIX H BO3OY2KJCHHBIX COC- 
TOAHHH, MpOBeLeM JONOMHUTEIbHYIO lO CpaBHEHHO C MpaBHamu oTGopa Amara 
KJlaCCHUKaLMIO BepOsATHOCTeH B-pacnaya CHbHO JecsopMupoBaHHBIX Ajep Hu 
HcCJIeELYeM POJIb CBEPXTeEKYYHX NMompaBok MyTeM aHamH3a BenuuuH log ft Aaa 
B-MepexooB Mex*KLy OMMHAKOBLIMM NapaMV OHOUACTHYHBIX COCTOAHHI B pasHy- 
HbIX sqpax. 

MarpHunbilt 9JIeMeHT, ONMCHIBaIOIM B-pacnay co*KHOrO Apa, CHMBOuIHUe- 
CKH 3anviieM Tak 


M ~ Wray Vanzti (Se) Yi <v|T |v) af Ov Van, Pony 4a (Si) = <Sa| [sip 


v, v’ 


sfecb = ¢S2|T"| s1) — oHOUaCTHUHDIM «MaTPHUHbIii 3meMeHT epexofa, a 


f * 


Lil= (Pony ony) (eer). rye Vy — BonHoBan tbyHKuHA cuctemb! N yactui. 
Suayenna ft, XapakTepu3yroulve B-pacnay, Mouly4HM B BHe 
tn 
"pe cos L-2 9 
f= Tai P im Be ” 
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npHuem L* mpecTaBum B Buse L? = RzRy. Benuynusl Rz u Ry onucpiBaiorT 
‘MepecTpouky supa npu B-nepexoge, mpwuem nepBasx oTHOcHTCA K nepecTpoiiKe 
_MIpOTOHHOH, a BTOpad — HeHTPOHHOM cucTemaM. 
_  flaqum o6ulve mpapusna noctpoenua nompasox R (tT. e. Rz nau Ryn) Ha oc- 
HOBe CBEPXTeKy¥eH MOeIM Apa, HCHONbSyA BOJHOBHIe (yHKUMU, ypaBHeHUA 
M OOosHaveHHA, Tanupie B (?). IlporoHHyto u HeliTpoHHy!0 CuCTeMBI Oymem pac- 
CMaTpUBaTb HesaBucuMo. Haiigqem R fa B-pacnaqos c yuacTuem mo6oro uNeua 
KBa3H4aCTHIL B HaYabHOM HM KOH€4YHOM COCTOAHMAX 3a HCKJIOUeHMeM TeX cJY- 
waeB, KOra UMEIOTCH Be KBA3H4AaCTHIIbI Ha OJHOM HM TOM xe ypoBue. Sanuuem R 
B Bue 


ee snr CO), 


S#f1...FR 


(3) 
@YHKUMM Us, Us OTHOCATCA K Ha¥aJIbHOMY, a w’, U. —K KOHe4HOMY COCTOSHHIO. 


B mpouspeqenuu al (uu, + u.v.)? OTCYTCTBYIOT MHOXKUTeIM, CooTBeT- 
S#f1.--FR 


CTBYIOWNMHe YPOBHAM, Ha KOTOPbIX HMMCIOTCA KBa3HUACTHIbI, A CAMO OHO TeM 
OMe K eMMHUIe, 4eM Ooslee CXOJHbI CBEpXTeKy4He CBOLCTBA Ha¥aJIbHOrO H KoO- 
HewHoro cocrosHul. B dopmysuposxe (*,°) napHsrx KoppemauMit 3To mpons- 
BefleHHwe paBHo equnuue. Jlanee, ecNH 4HCO CMapeHHbIX 4aCTHIL B Ha4YasIbHOM 
M KOHEYHOM COCTOAHMAX OMHAKOBO, TO 'y = U?, a CCJIM 4HC/IO CapeHHEIX HYK- 


JIOHOB MeHAeTCA B Mpowecce pacnaza, TO y = v?, mpHuem f OTHOCHTCA K ypoBHHO, 


Ha KOTOPOM HCue31a HAM NOABMJaCb KBasuuacTHa. DyHKIMM wu? M v2 B (3) xa 


| pakTepH3yloT cBepxTeKy4He CBOHCTBA CHCTeMbI C MEHbINMM YHCIOM KBA3H4acTHIL. 

PaccmoTpuHM cJlyyalt, Kora KOHCTaHTa mapHoro B3aHMOjelicTBHA G cTpe- 
MHTCA K HyJIlO, T. €. KOra CBepXTeKy4aA MOJeJIb NEPeXOANT B MOMeNb HEsaBH- 
CMMBIX “acTH. Tora nonpaska R npHHuMaeT OFHO H3 AByX 3HayeHHH: R = | 
tunmu R = 0, npuuem R = | coorserctByeT cayyato, Kora 8-pacnagx mpoucxo- 
| WuT 6e3 H3MeCHEHHA NOMOKeHHA BCEX HYKJIOHOB, KpoMe OAHOrO, a BCTyyae R = 
=0( B-pacnay ufeT c H3MeHeHHeM NOO%KeHHA Ooee YeM OMHOTO HYKJIOHA B MO- 
‘Wenu HesaBucuMpIx uacTuu. Jia B-pacnaya, MpH KOTOPOM 4HCIO Map ocTaeTca 
Hev3MeHHbIM, R = | Ia “aCTHUHBIX MepexoqoB H R =O ua AbIPOUHEIX, 
aa B-pacnaya, 1pH KOTOpOM4ncO Nap MeHsieTca Ha efuBHLYy, R = | Aa DpI- 
pouHpix u R = 0 ana uacTHuHblx mepexogos. UacTwuHbiMu nepexoyaMH Haso- 
BeM Te, y KOTOPHIX Hcye3aeT HIM NOABJIACTCA KBASHYACTHLAa Ha OHOYACTHYHBIX 
‘yposuax /, 3Heprua KOTOpbIX OoubIe BeEIMYHHBI A (Urpaloulel powb XUMMUe- 
‘cKOrO MOTeHIMasa), OTHOCHAINeHCA K CHCTeMe C M€HBUIMM 4HCJIOM KBasHuacTHIl. 
“Ja AbIpounEIx mepexosoB 39HeEpruv OHOYACTHYHBIX ypOBHel / MeHbIIe 3Haue- 

HHA A, 

_ Tlposezem jfonojHuTebHy!o MO CpaBHeHHIO C mpaBuiamu oTdopa Auara, 
-ChopMyJMpOBaHHBIMH B (7), Kaccupukaunio B-pacmagoB CHIbHO epopMupo- 
| BaHHBIX CJIOMKHBIX Aep, a HMCHHO, paso6bem Bce B-mepexOZbl Ha TPH rpynnbl: 


Mnonmrna R(G=— 0) = 1, 0<R (G--0)<1. 
Il rpyuna R(G=0)=0, 0< R(G#O0)<l. 
IMeepynna R(G=0)=0, R(G+0) =0. 


K I rpymne ornecem: a) Te 8-pacnaybl, HadaJIbHOe H KOHeYHOe COCTOAHUA KO- 
TOPIX ABJIAIOTCA OCHOBHBIMH COCTOAHHAMH CHCTeMBI, 0) YaCTHYHbIC Nepexospl 
B Clyyae HEH3MeHHOrO YHCJIa Map; B) AbIPOYHble MepexOb! IPH MSMeCHEHHH YHC- 
a map Ha e\HHHILy. 

Ko II rpynne ornecem: a) JbIpOUHbIe Mepexosbl B Clyyae HEH3MCHHOTO 4HC- 
atlap uacTuu; 6) yacTHuHble Mepexosbl B CJIy4ae, KOFLa YMCMIO Nap YaCTHIL Me- 
ideTCA Ha eMHULY. Jia B-pacnafoB, OTHeCeHHEIX Ko II rpynne, cBepxTeKyuaa 
OLeNb TaeT OTAHUHLIC OT HYJIA BEPOATHOCTH MepexoQOB, B TO BPeMH Kak 9TH 
1€peXOJbI CTpOro 3anpelleHbl B MOJeIH He€3aBHCHMbIX WacTHIL. SameTuM, 4TO 
BIVHCJICHHBIC Ha OCHOBe CBepXTeKy¥eli MOJeIH Apa nonpaBKH K, OTHECeHHbIC 
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«x I uw Il rpynmam, KoTopble CBxA3aHbI C B-llepexoaMH Ha HA3KO BOSOY2KCHHbIC 
cocTosHuA sep (~0,2 Mss), paBHbl Mexy CoOOM MO MOpAAKY BeJH4YMHBI, B CJly- 
yae TepeXOJOB Ha CHJIbHO BO3Oy2KMeHHBIe coctrosHua (~1 Mos ¥ BBIlle) TOaB- 
JIA€TCH SHAUHTeIbHOe pasMuHe MexKy HHMH. 

TlpopeyeHHblit aHaH3 SKCIePHMeHTaJIbHbIX JaHHbIX NOKA3biBaeT, YTO MMe- 
eTca Oolee JByX J€CAHTKOB TBePJO YCTAHOBJICHHbIX B-MepeXOJOB, OTHECCHHBIX 
xo II rpynme. OGuapyxxeHHe 8-mepexogoB, oTHeceHHHIX KO II rpymme, cBuye- 
TEJIbCTBYCT O IIPeHMYeCTBe CBEPXTeKyYeli MOZEMH Apa 10 CpaBHeHMiO C 000K 
MOJ€JIbIO HE3ABHCHMBIX WACTHIL H ABJIACTCA ele OMHHM NOATBepxeHHeM Cyile- 
CTBOBAHUA BaxKHOrFO KOPOTKOselicTByIollero TapHOrO B3aMMOeHCTBHA. 

Ecau k I u I] rpynmam npuuagiexat Te B-pacmaybl, IpH KOTOpbIX HcyesaeT 
WIM BOSHUKaeT TOMbKO OHA KBasHUACTUMa B MPOTOHHOM (HeHTpOHHOH) cucTe- 
Max, a TOJIOKeHHE OCTAIbHLIX KBa3H4UACTHIL OCTaeTCH HeH3MeHHEIM, TO XK III 
rpynme OTHeCeM: a) MepexoOgbl C H3MeHEHHeEM YMCA KBa3HYaCTHI, MpOTOHHOH 
(HefiTpOHHOM) CucTeMBI Oouee “eM Ha eMHUMY; 6) mepexomb, Pe Hapsay Cc u3- 
MeHeHHeM YHCIa KBaSH4aCcTHI Ha EMMHHILY MCHACTCA MOMOKEHHe [PyrHX KBa3u- | 
yacTull. | 

CrepXxTeKy¥as MOJeNb Apa ABIACTCA MOeJIbIO H€3ABUCHMBIX KBa3HuUaCTHIL, 
OSTOMY MePeXOJbl, CBASAHHbIe C TepeCTPOHKOM KBasH¥aCTHM, B HEH CTPOro 3a-| 
npemenb. IIpeqcraBiaeT HHTepeC HCCJIEMOBaTb BOMPOC O CTeMeHH 3a;pellleHHO- | 
CTH lepexogoB, oTHeceHHBIX K III rpynne. BecbMa BepOxATHO, 4TO OHH CHIbHO! 
3aMeJJICHHbI 110 CPaBHeHMIO C MepexojaMu, oTHeceHHEIMH K I u II rpynnam. Jia 
ONpeeJeHHA CTeMeHH 3alpeuleHHOCTH B-mepexoOqOB, OTHECeHHEIX K III rpynne, 
culeyeT SKCMEPUMeHTAJIbHO HCCJIELOBATb BO3MOMKHOCTh NOABMEHHA B-pacmaqoB 
OJHOKBa3H¥aCTHYHbIX COCTOAHHH HEYETHOM CHCTeMbI B TaKHe JBYXKBa3H4acTHy- 
HbIe BOSOYXJCHHbI€ COCTOAHHA YETHOM CHCTeMbI, UTOOLI BCe TPH KBaSH4aCTHIIbI 
HAXOMIHCb Ha Ppa3JIHUHbIX OMHOUACTHUHBIX YPOBHAX. 

Jl14 BbIABICHUA POM CBEPXTeKYYHX NOMpaBOK MpoaHasM3HpyeM BeJIM4IMHBI | 
log ft a8 B-nepexooB Mexxy mapaMH OMHAKOBbIX OJHOUACTHYHBIX COCTOAHHH 
B Pa3JIHUHbIX A pax. SameTHM, YTO MpH TaKOM TIoAxoLe BIMAHME OHOUACTHYHO- 
ro MaTpHuHOoro aemMeHTa <si|I| s2> Ha OTHOCHTebHBIe 3HaueHHA log ft uCKO- 
YaeTCH HEMOJHOCTHIO, MOCKOJbKY Mp Mepexojle OT OMHOFO Apa K Apyromy cpej-| 
Hee oye HECKOJbKO MeHseTca. B Ta6n. 1 npuBeleHbl TPH Cepuu TakKoro Tuma) 


Laon wat 


Ha Or See: Groeten eae (logft) seen RzRy (log ft) ons | 
Sz =(°/2—[532]} Tb159.Gd159 ah II I 6,7 (7) 0,07 6,7 
Sy =@/2.—[521]} Hol61._Erlet ah II 5,6 (°) 0,35 6,0 
sz = {3/2 — [521]} Np287 287 Fa a 6,0 (*) 0,5 6,0 
Sy ={4/2 — [631]} Am*41.-Cm41 du FI 7,4-(7) 0,4 6,7 
Bk?45  Cm?45 du VI ata) 0,05 fete) 
Sz =(?/, — [642]} Np289_. Py239 du II 6,5 (7) 0,82 G2 
Sy ={"/2— [743]} Np?87.— Py? dat 6,8 (7) 0,36 6,9 

Np— U235 ta 1 A Aan) 0,24 7,1 | 


8-pacnanos. B rpacde knaccucukawun B-pacnaza cHayana yKa3aHa rpynna mpo7 
TOHHOrO Tepexoya, a 3aTeM HeHTpoHHoro. B TaOmMWe NpuBeeHbI TakxKe 3Ha- 
yeHua (log ft)orn, PACCUMTAHHBIe NO OTHOMICHHIO K NepBOMy M3 AaHHOl cepun 
nepexogos. M3 Ta6u. 1 BuqHO, ITO y4YeT MapHHIX KOppesALM B 3HAXHTebHON 
Mepe OObACHAeT saMefeHve mporecca Gd'®->Tb!*, rye nporonnbii nepe- 
Xo] oTHOcuTca Ko II rpynme, a HelirpoHHEIii—x I, no cpaBHeHuIO c mpo- 
meccom Er*—> Ho1%!, rye o6a mepexoga oTHocatca K I rpynne. Bonee nomHo 
TIP OHJIJIOCTPHPOBaHO BAMAHHe CBepXTeKy4ecTH Ha B-pacnal B nepexowax MEL 
CocTOAHHAMH */2— [521] w '/2 + [631], rue umeroTcs Kak NPOTCHHble, Tak M HelT- 
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POHHBI€ pacnaqyl, OTHeCeHHbIe KO II rpynne. Bee Tpu nepexoga mexy cocTos- 
Huamu °/2 + [642] u */2 — [743] ornocatca K I rpynne, oguaKo yuer MapHbIx 
KOPPeIALMH MPHBOAMT K usMeHeHMO log ft, uTO yyuuaeT Cormacue c SkKcnepH- 
-Me€HT@JIbHBIMH JaHHbIMH. SaMeTHM, 4TO HeKOTOpoe pacxoKeHHe B csly4ae 
Nps UP CBASAHO C M3MCHCHHEM CpeqHero NOMA, YTO BUHO U3 CeKTPOB Of- 
HOWACTHIHBIX YPOBHeH HeYeTHBIX sep. 

IlpupeyenHad Knaccuukanusa B-mepexofos u yuer paccuuTaHHAErx cBepxTe- 
_ Ky4Hx NOMmpaBoK OKasbIBaIOTCA MOE3SHbIMH Np aHaM3e B-pacmaoB YeTHBIX ANep. 
ae (*°) MoKasaHo, 4TO OMHOUACTHUHBIe NepexoL HLyT C MpHOAUsUTeNbHO O1U- 
_HaKOBBIMM CKOPOCTAMH Mp P-pacnaylax HeYyeTHBIX HM YeTHBIX agep. OnpeneruM 
. OMHOUACTHYHEIN MATPHUHbIN SeMeHT U3 B-pacnagqa HeYeTHOrO Apa HM BOCTOWb- 
3yemca MM Jia BbIMMCNeHUA log ft Ha ocHOBe cBepxTeKy4eli Moe 194 cooT- 
'“BeTcTBylomlero B-mepexofa B ueTHOM sifpe. JleiicrBuTenbHO, onpezenHB OHO- 
WAaCTHYHBIM MATPHUHbI SemMeHT B-pacnaga W487 3 cocTtosHHa 3/2 — [512] 
B coctoaHue °/2 + [402] Re!*’, sHas, uto (log ft)sxen = 7,9 (4), R = 0,33, 
M BOCNO/b30BaBINMCh MM, Nowy4Hn (log ff)orm = 7,8 OA CooTBeTCTByIoUlero me- 
pexoga Rel*® — Os!** u (log ft)orn = 7,94 aa nepexoga Rel8§ —. Os!88 mexay 
OCHOBHBIMH COCTOAHHAMH, 4YTO HaAXOJHTCA B XOPOUIeM COrmacHH C ONbITHBIMU 
ganHpmmu (2°) (log ff)sxen= 7,7 UM (log ft)oxcn = 8,0 CooTBeTCTBeHHO. 

CxoHble MpaBuia HalfeHbl [A NMOCTpOeHHA ,CBeEpXTeKY4HX MOMpPaBOK kK 
9JIEKTPOMArHUTHBIM TlepexofaM, JIA KOTOPbIX TakxKe BBeeHa JONOMHHTeIbHaA 
KaccHuKalHus. 

B 3akmouenue BbIpaxaio rryOokyio OmarofzapHocTs npod. H. H. Boromo- 

OoBy 3a MOAOTBOpHoe oOOcyxyeHve u H. UV. Matosy, HW. H. Cununy u 
'B. WM @ypmany 3a nomonllb B NpOBeeHHH UHCJICHHbIX pacueTOB. 
- Uactb HactositeHh pa6oTb BbINOHeHa BO BpeMaA MOero npeObiBanua B VH- 
cTHTyTe TeopeTHyueckon dusuKu Komenrarenckoro yHuBepceuteta. 3 mpHHoUly 
ray6okyto OnarogqapHocTs npodp. Huspey Bbopy 3a rocrenpuumctso u O. Bopy, 
Mottempcony, Tanarepy u Anare 3a BecbMa Tovle3sHble OOcyxKeHHA. 
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KPHCTAJIJOPPA®HA 


r. ©. MAJIEHKOB 
K BOIMIPOCY O CIPYKTYPE )KHAKON BOJbI 
(IIpedcmaeaexo axademukom H. B. Beaosoim 6 XII 1960) 


IIpuuumaror, 4TO pasiHune MexKAy TBepAbIM HW XHIKHM COCTOAHHEM HOCHT 
HCKJIOUHTeEIbHO KHHeTHYeCKHH xapaktep. IIpHHuMatloT, 4TO B3aHMMHOe pac- 
TOIORKeHHE WACTHIL B X2KHYKOCTH MPHHUMMNMNAIbHO He OTMMYAeTCA OT pacmoso- 
*KCHUA HX B TBeEpOM Tele, IPH STOM OOBINHO OFOBapHBaloT, U4TO CTpyKTypa 
XKHIKOCTH SABIAeCTCH Pa3yNOPAZOUCHHBIM BapWaHTOM CTPYKTYyPbI COOTBETCT- 
BYIOUerO KpHCTaa, YTO B KXHAKOCTH COXpaHAeTCA JIMUIb <OMKHUH NOpALOK». 

B pane pador Jix. Bepxaua ('~*) noqyepKuBaetca, YTO M CO CTpyKTypHOH, 
reOMeTPHY¥eCKOH TOUKH 3PeCHHA MKHAKOCTH pe3KO OTMMYAIOTCA OT KPHCTAaIIH- 
YeCKHX TeJI, YTO B OCHOBE MOCTPpOeHHA CTPyKTyp 
BelleCTB B 3THX JBYX COCTOAHHAX JeKAaT pasyHy- 
Hbie TIPHHWHME. 

Tlonuur (4) npeqiowxu CTpykKTypHylo Cxemy 
2KHIKOH BOJbI, TAKXKE He HCXOAAMLYIO H3 CTPYKTYypbI 
H3BeCTHBIX MOJMHKALHH Jba. B ocHoBe STOH Cxe- 
MBI JI@KHT MpescTaBseHHe O NOMeKaspuyecKHX M0- 
cTpolikaxX H3 MOvleKyJI BObI. KpucTanmMueckHm 
«IPOTOTHNOM» KAAKOH BosbI 10 TlomMHry ABJsAIOTCH 
p rHpaTbl HEKOTOPbIX Ta30B HM *KHAKocTeH. Cxema 

ue, 1, @— 1eHTpadIbHO-CHM- ‘s 
MeTPHUHOe (TPaHc) CoeqHHeHHE Tlonunra NOATBepxyeHa pH HalleH MJOMNMbITKEe BBI- 
TeTpasipoB; 6— 3epKalbHo- BeCTH CTPyKTYPY 2%KHAKOH BOJbI, HCXOMA H3 COBep- 
CHMMerpHuHoe (UHC) CoemMHe- JTeHHO HHBbIX MpeMOCbIIOK. 
Bee reap OS Kak H38BeCTHO, B CTpyKType OObI4HOrO reKca- 
rOHAJIbHOrO Jibya HM€IOTCA BOJOPOHBIe 
CBA3H J{BYX THMOB: 3€PKaJIbHO-CHMMeTPHUHbIe (BC€ CBA3H, MapadJebHbIe 
ocH c, UX Bcero'/, OT OOmlero uNCIa CBaA3eH) H WeHTpO-cCHMMeTpHYHEIe (Bce 
OCTaJIbHbIe CBA3H). IlepBble, cuelya OOMIMHOH CTepeoXHMHyecKOH TpalvuMy, 
MbI OyleM HaSbIBaTb B J\aJIbHEHINeM IHC-CBA3AMH, BTOPble — TpaHc-CBA3AMH. 
OTH Ba THA CBA3eH MOKAa3aHbI Ha pHc. 1, mpHyemM MOJeKYJIbI BOLI H30OparxKeHbi 
B BHJle TeTPadpOB, WeHTPbl KOTOPHIX COBNaaloT C IeHTPaMH MOVIeKyJI, a Bep- 
WIHHbI — C CepeHHaMH BOJOPOAHEIX cBA3eH. B TakoM H300paxKeHHH pasnuHe 
WWC- H TpaHCc-CBa3eH CTaHOBHTCA HarviatHee. B crpyktype sibfa (°) WHc-cBA3H 
Ha 0,5% Kopoue, ¥eM TPaHC-CBA3H, YTO CBHETeEMLCTBYIOT O GObUIel NPOUHOCTH 
nepBbIx. Ha sTo oOcTOATebCTBO yKa3bIBaeT Take Bpeppym (°). Camo cyuiect- 
BOBAHHE JIbJa B PEKCAPOHAaIbHOM MOAMDUKALMH ABJIACTCA JLOKASATeJIbCTBOM OOJIb- 
WOH MPOUHOCTH WHC-CBASElI, MOCKOMLKY B efO CTPyKType HX 4YMCIO MAKCHMaJIb- 
HO 110 CpaBHeHHIO C APyrHMH MpocTbIMH CTPyKTypaMH, O6pa3s0BaHHbIMH TeTpa- 
SAPHYeCKHMH CBA3AMH HW YOBJETBOPAIOWLHMH MepBLIM JJBYM H3 IIpHBeeHHBIX 
HWKe YCJIOBHH. 

Byyem crpoutb CTpyKTypy BOfbI, HCXOAA M3 CueLyIONLUX MpemNOcKWIOK: 

1) Bowopogupie cBi3H JOMXKHBI ObITh NPAMONMHEHHEIMH WM JWIMHa HX MOKeT 
KONeOAaTLCA JIMUIb B HeOOJbINHX Mpeemax. 

2) Kaxyaa Mosekysa BogbI OOpasyer 4 CBASH, Yribl MOKLY KOTOPLIMH JOK- 
Hbl MHHMMAJIbHO OTIMYATLCA OT TeTpadsqpMuecKHX. 

3) KonnuectsBo myc-cBs3eli OKHO ObITb MaKCHMAaJIbHBIM. 


5 MOJIEKYJI, COCHHEHHEIX «ILHC-06pa3om», OKaxKYTCA B BeplIHHaX NpaBlib- 
Horo 5-yroubuHKa, a 20 — B BepmmuHax HoleKasspa (puc. 2). Yrant Mexyy cBa- 
SHMH OyAyT paBuaTsca 108°, T. e. GyqyT Aub HeEsHAaYHTeNBHO MeHBIE TeTpa- 
sfpwueckoro. BrinoiHeHve mpoctTpaHcTBa npaBHJIbHBIMH owekaszpamu 6e3 
MPOM@XKYTKOB, Kak H3BECTHO, HEBO3MOXKHO. Ho, JonycTHB KoneOaHHa yrv0B B 
npegenax 112—107° *, HeGombmmve u3MeHeHHA AHH CBASC€H, a Take cjlerKa 
HeKOMIIJIaHapHOe PacnOOKeHHe MOTeKy, OOpasyioulHx 5-yronbHHK, MOXKHO 
SaNOJHHTb CKOJIb YrOXHO OOMbUIOe MpOcTpaHcTBO MOJIeKyaMH, CBA3aHHBIMH 
TOJbKO WHCc-oOpasom. IlonyyenHas cTpykTypa He OyyeT, B OOmem, O6aaqaTE 
TPEXMEPHOH NePHOAMYHOCTLIO H, CJleMOBATebHO, HE MOXAET OCYMIECTBAATECA 
B KpHcTajmHyecKOM Tele. B yNOMAHYTEIX CTpyK- 
Typax fruypaToB ra3soB(’,s) Aaa ocrmKeHHA 
nepHOAHyHOcTH 12-rpaHHHKH peryaApHO yeperyior- 
ea c 14-unu 16-rpannuKamn, coxepxanluMnu 6-yro- 
JIbHbIe PpaHH Hapsay c 5-yroubHBIMH. 

II]noTHocTb BOE, oOOaqatouleli momyseHHoii 
IHC-CTpyKTypOH, OUKHA paBHATLCA MpHOnusH- 
TembHO 0,9 r/cm®. PaquanbHoe pacnpeseienHe yacTHL 
BHeH CJlelyrollee: 

RA 2,8 4,5 6,3 7,2 
ht 4 12 24 42 


Saecb R — paccTosHHe OT MPOH3BONbHO BBIO- 
PaHHOH 4aCTHUBI; 1 — YHCIO YaCTHIL, OTCTOSINHX OT 
BEIOpaHHOH Ha JaHHOe paccTosHHe. JinnHa CBa3H 
H,O—H,O mpuuata paBHoi B cpeguem 2,8 A. a 
S3To palvanbHoe pacnpeleneHHe BnoHe cora- ay Mae: ice 
cyeTCa C SKCIepHMeHTaJIbHBIMH JaHHBIMH JIA XKHI- — o6pazom; uacts MovleKy.1 1306- 
KOH BogbI. MakCHMyMbI SKCIepHMeHTaJIbHOH (yYHK- paxena B Bue TeTpasqpos; 
IMM PayWabHOTO paciipeleseHHA WA BOTbI HMerOT NOKASaHbI TOJIBKO MOVJIEKYVIEI, 
mecto npuH 2,9” 4,5A, a npu 6,6A Ha rpaduKe ee en rpaHu 
(yHKUHH HaGOstofaetca neperHO (°,7°). . ne 

Jima Toro uToG6pl MOTHOCTh paBHssacb | r/cM, 

HeOOXOAHMO JOMYCTHTb BHePeHHe MOJICKYJI B YaCTb WOMeKAsIpHyeCKHX Myc- 
Tot. BBHy OTCYTCTBHa y SKCMepHMeHTAJIbHOM (byYHKUHH MakcHMyma pu 3,7 A 
(paccTosHve 70 WeHTpa JoyeKas{pa) STH MOJIeKYyJIbI pacmoularawTca, M0-BH- 
yjuMomy, He B WeHTpax nyctTor. Jina JocTmxKeHHA MoTHOCcTH | r/cm® HeOOxo- 
JIMMO 3aNOJIHHTb OKO.I0 ?/,; NYCTOT, Ip STOM CpeqHee KOOPAHHAIHOHHOe YHCIO 
MOJeKYJIbI BOAbI GyeT paBHO MpHOHsHTeIBHO 4,5, YTO HAXOHTCA B COOTBET- 
CTBHH C SKCIePHMeEHTAJIbHHIMH JaHHbIMH. i 

Takum o6pasoM, nosyyeHHad H3 mpeqMO10KeHHA O WHC-XapakTepe CBsA3eli 
M@XKLY MOJeKyaMH, CTPyKTYpa %KHIKOH BOA HaXOQHTCA B Xopowiem coor- 
BeTCTBHH C pesybTaTaMH TlommHra H TakxKe NPHBOAUT K 3aKJOVeHHO O Cymle- 
CTBOB@HHH JloyeKasipwyecKHX OOpasOBaHHli H3 MOJI€KYJIbI BOB. 


BcecowsHbii HayYHO-HCCIeOBaTeIbCKHH MHCTHTYT HocrynHio 
TPaHCNOPTHOTO CTPOHTe.IBCTBa 30 XI 1960 
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XHMH A 
A. HEMBUUKHK, T. CYMAPOKOBA u M. YCAHOBHY 


O CTPOEHHH KOMIIJIEKCHbIX COEAMHEHHM XJIOPHOFO OJIOBA 
CO CJIOJKHBIMH JPUPAMH 


(ITpedcmaeaeno axademuxom A. H. Tepenuneim 8 XII 1960) 


OJHHM M3 OCHOBHBIX BOMPOCOB B H3yYe€HHH CTPOCHHA KOMMJICKCHbIX COeLH- 
HeHHM KHCJIOT CO CJIOXKHLIMH SPUpaMH ABJIAeTCA BOMpoc O TOM, KaKOli KUCMOpOg 
CMOKHOTO acpupa MpHHuMaeT y4acTHe B OOpa3s0BaHHU CBaASH. 

Betiep u Busnaurep (1), Icetidiep (7), Uenuyues (°) nonaranu, 4ro cBa3b 
B OKCOHHEBIX COCIMHEHHAX CJIOMKHbIX SPHPOB OCYULeECTBAeTCA 3a CueT Kap6o- 
HHJIbHOTO KHcopofa. KypHaKoBc 
corp. (*) NpHnucbIBaIH STY CBA3b 852 
KHCJIOPOAY aJIKOKCHJIbHOH Irpyti- 
mbt. JK. Kenfasb (°) canta, uTo 
HET JIOCTATOUHbIX OCHOBAHHH VA 
pelieHHa Bompoca B NOb3y KaKo- 
ro-H60 OfHOTO H3 KHCOpPOLOB 
cnoxHOrO apupa. AsBTopy paoor, 
NOCBAMLEHHbIX ONTHYeCKHM HCccJe- 
AOBaHHAM M@2KMOJIEK yJIAPHOTO 
B3AHUMOJCHCTBHA CJIOMKHLIX SDHPOB 
ckucotamu (°°), oTqatoT mpel- 
MOUTeEHHE MpPHCOeMMHEHHIO 3a CueT 
Kap6oHHbHOTO KHCOpoya: B TO 
2%Ke CaMOe BPeMA KOHJeHCAalHA 
CJIOKHBIX SPUpOB C apomaTuyuec- 
KHMH COe@HHeEHHAMH IIpHBOLUT HE 
TOJbKO K aJIKHJIMpOBaHul0, HO H K 
alHMpOBaHuto mocseq Hux. Mexa- 
HH3M TaKOrO allWIMpOBaHHaA serye 
NOHATb, CCH LYMATb, YTO TIPHCo- — 


Puc, 1, Cnexrppt KomOnHaLHOHHOrO pac- 
Ce€AHHA METHJNPONH Ha‘a H ero Cmeceli c 
XJIOPHEIM OJIoBcm: J — acup; /7 — cmecb 
20 mon, % SnCl4; J*FJ —25 uM an, % 
SnCl4, IV — 33,3 mon, % SnCla; V— ; 

50 mon, % SnCl,4 


CLHHEHHe CIOKHEIX SUPOB K KOHJeCHCHPYIOWHM CpeCTBAM MpOHCxXO_UT 3a 
cueT aJIKOKCHJIbHOFO KHCOposa, Tak KaK Ip 3TOM JOJDKHA paciiaTLIBaTbCA ero 


CBA3b C alWIbHOH rpynnon. 


Hamu npopeyeno cpaBHeHve CieKTpOB KOMOMHAMOHHOrO paccesHMA OJHH- 
HafUaTH COXKHIX SPHPOB CO CeKTPaMH UX CMECEli C XJIOPHbIM OJIOEOM B IHpo- 
KOM HHTepBayie KOHIUeHTpalHi. 

Ha puc. 1—3 B kayecTBe NpHMepa MpeCTaBJeHbI CIEKTPbI HEKOTOPEIX CJIOxK- 
HBIX S(*PHpOB H HX CMecel C XJIOPHBIM OJIOBOM. 
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Vis paccmotpenna puc. | BUAHO, YTO 10 Mepe IpHOaBJIeHHA XJIOPHOFO O0Ba 
K Me€THJIMpONMOHaTY, T. €. Ip mepexoge oT cmexTpa I K cneKTpy V, MHTeHCHB- 
HOCTb WacTOTH! OKONO 1730 cm~!, npHHalexameH KomeOaHHio KapOOHHJIbHOU 
TpyMMbl, 3aKOHOMepHO yObrBaeT (CIeKTPBI II u III) ucxogur na HeT mpH cocTaBe 
cmech 33,3 mou.% SnCl,, oTBedatoneH COe,MHeHHIO SnCl,-2RCOOR’ (cmeKTp 
IV). B pacrBopax XJIOpHoro OJIOBa B METHJIMPONMOHATe BMECTO STOH YaCTOTHI 
(1730 cm~1) nosABIAeTCH HOBad pacienweHHad wacToTa 1610—1640 cm-!, HH- 
TCHCHBHOCTb KOTOPOM YBeJIMYHBaeTCA C POCTOM KOHIeHTPallMH XOPHOTO OWIO- 
pa, CoBepuIeHHO aHaslOrH4HOe H3MeHeHHe CHeKTPOB HaOJIOfaeTcA B pacTBopax 
XJOPHOFO OOBa B MeTHGopMuate (pc. 2) H B MeTHMAalleTaTe (puc. 3). 


847 


910 


1741 


Puc, 2, CnexTpbi KomOHHauHOHHOre pac- Puce, 3, Cnektpp! KOMOMHalHOHHOrO pacce- 
CeAHRA MeTHJCopMHata H ero CMeceH C SHHA MerHulaweTaTa HW ero CMeCH C XJIOPHbIM 
XJIOPHBIM OloBom: J — adbup; 77 —cmecb onosom: J — sbup; JJ —6,67 mon, % 
12 mon, % SnCla; 777—50 mon, % SnCl, SnCla 


Ecam yuecTb, uTo mocTeneHHoe ucuesHoBeHHe uacToTE! (1730 cm~'), OTHO- 
cailelica K KomeOaHHIo KapOOHUIbHOM TpynMbl CBOOOAHEIX MOJIeKyvI Supa, Ha- 
OmroaeMoe M10 Mepe YBEIHYCHUA KOHWEHTPalHH XJOPHOTO O0Ba, COMPOBO*KLa- 
eTCA YBEJIM4CHHCM HHTCHCHBHOCTH CMeIIeHHOM YaCTOTbI, TO MOXKHO 3aKJIIOYHTD, 
YTO MOCIeTHAA MpHHaliexUT KoneGaHmo0 C=O rpynmbi B kommsmeKkce. A 9TO ja- 
eT HaM IIpaBO yTBepxKaTb, 4YTO MpHcoeMHeHHe XJIOPHOTO OIOBa K MOVIeKyJIe 
CNOMKHOLO Supa HAeT MO MecTy KapOOHHMbHOrO KucTOposa. Tako BEIBOX MOXK- 
HO MOMKPenuTb TakoxKe ClelyiouluM cooOpaxeHhem. Ec Obl npucoequHeHHe 
XJIOPHOFO O1OBa MIPOHCXOAHIO 10 MeCTY aJIKOKCHJIbHOFO KHCIOpOAa, TO ceqO- 
BaJlO OMKULAaTb MOBHIMIeCHHA YacTOThI C=Orpynnbl, Tak KaK H3BeCTHO, 4TO BBe- 
WeHve B MOJIeKYJIy CIOx%KHOTO 3c/upa AKUENTOPHbIX ATOMOB HM py NOBbIMNAeT 
yactory C=O rpynnt: 


O O O 


Vi Vas WA 
CH3C ‘7/35 'tws, | CHGILG 4748 em-1, ~ CHsC 41760 cm-?. 
AS AK 
OCH; OCHs3 OCsHs5 
Mexyly TeM, Ha cnekTpax puc. 1—3 HaOmoaeTca NOHHMKeHHe yacToTEE C=O 
rpynibl. STO NOHMKeHHe OLHOTO NOpsAyKa C NOHM*KeHMeM YacToTE! C=O rpynnbl 
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B alleToue (™°), MpHcoequHeHHe KOTOpOrO K XOpHOMY Os0By 3a cueT KapOOHHJIb- 
HOPO KHCIOPOMa He BHI3LIBAeT COMHEHHA. 

TakuM 00pa30M, COBOKYNHOCTh JaHHbIX MOSBO/IMeT CleaTh 3aKmoueHHe, 
4TO COMHbIC HPUPbI NPHCOeMHsAIOTCA K XMOPHOMY OOBY 3a CueT KapOOHMIbHO- 
ro KHcmopoya. bricrpop u MuHMonos (°) Ha OCHOBaHUM HcceqoBaHHA MApa- 
KPaCHBIX CNEKTPOB CJIOXKHBIX SPHPOB C TaOreHHaMu MeTaOB O,HO3HaTHO 
MpHOWIM K TaKOMy 2Ke BbIBOLYy. IIlpHHuMaa BO BHHMAaHHe, uTO npucoe_HHeHHeE 
C=O rpymnpt kK Sn** JounKHO TpHBecTH K H3MeHeHMIO Bceli MOMeKyvIbI CuIOxKHOTO 
apupa B CHJIy B3aHMHOTO BJIMAHUA ATOMOB B MOJeKyvle [pyr Ha Apyra, Ham mpeg- 
CTABJIAMOCb HHTEPeCHbIM MPOCJIeAHTb, HACKOJIbKO 3TO BO3MOxKHO, H3MeHeHHe 
WaCTOT BCeX CBH3eH B MOJIeKye sbupa. 

B cnekTpax Cmeceli COxKHDbIX S*PHPOB C XJIOPHEIM OOBOM HaOutoqaeTca n0- 
ABN€HHE HOBO YacTOTEI B OONacTH 1320 cm-!. PaccmoTpeHuve sMTepaTypHBIX 
annex (°,!!,12) no3sBomseT MpelnOnOwKHTeIbHO OTHECTH ee TIP€HMYLLeCTBEHHO 

Va 


K BaJICHTHOMY KOIe0aH io CBA3H—C , CMeLCHHOH B CTOpOHY 6o/IbuIHXx 4a- 


Os 
ctor. B ci1yuae MeTHlalerata (pHc. 3) cKa3aHHoe HJJOCTpUpyerca 3HauHTeNb- 
HBIM CMelleHHeM YacToTE! 1252 cm~! jo 1320 cm-!. [loppmuenue yacToTe! B O61a- 
cTH 850 cm7? fo 880 cm~ (puc. 1 #3), KoTopyto B HTepatype (1%) oTHOCAT B OC- 


HOBHOM K KOvieOaHuio cBA3HC —C__, pacnomoxKeHHOMi NO cocescTBy Cc KapOOHMIb- 


HOH Fpynnoi, 10 BCeH BepOATHOCTH, CBHeTeILCTBYyeT 06 ee ynpoueHHH. B cnektT- 
pe MeTHcopmuata (puc. 2) HMeeT MecTO MOHWKeHHE 4aCTOTLI KOMeOaHHA CBASH 
O—CHs (?,!*4) or 910 cm-! yo 884 cm-!. HaGmoqaemoe H3MeHeHHe 4aCTOT KO- 
weO6aHHi CBA3H B MOJICKYJaX CJIOXKHBIX SHPOB NOX BAMAHHEM MpHcoeMHeHHA 
HX K XJIOPHOMY OJIOBY MOXKHO OOBACHHTb, MO-BHAHMOMY, OOMLeEMOJIeKYyJIApHBIM 
CMeCULCHHeEM 3JIEKTPOHHBIX 3apsayoB mo cBa3aqM (?°). 

OTH W3MCHEHHA B K.-p. CMeKTpax JaloT BOSMOXKHOCTb BbICKA3aTb MpPeAMOO- 
2KeHHE O CTPOCHHH KOMIVJICKCHbIX COCJMHeCHHH XJIOPHOFO OJIOBa CO C10>KHBIMH 
sdupaMu, KOTOPOe MOMKHO HJMIOCTPHPOBATh CJleqyroileH CXemMon: 


He Bc SnOlyet 
4 y¢ 


Takoe pacnpefenenve 31eKTpOHHOrO O61aKa B MOWIeKYJe, B YaCTHOCTH, AOJIKHO 
YBCMMUMBATb CHOCOOHOCTh amMdaTHyecKkoro paqNKala aJKOKCHJIbHOH Tpynbl 
K OTPBIBY ero B Be aKHI-KaTHOHAa R*, T. €. IPHBOANTS K MOAKHCCHHIO MO- 
JIEKYJbI CORHOTO Bupa UM K ee ReEKTPOMUTHUECKOH Aucconmalun. OsHAako as- 
KUJI-KaTHOH He cnocoOeH K JJIHTeIbHOMY CAMOCTOATEJIBHOMY CYIULECTBOBaHHI0 
B PACTBOPe HU OTULENJIACTCA JIMUIb IPH HaJIMYHM MOJIEKYJI, C KOTOPbIMH OH MOKET 
COCMMHATECA. TaKUMH YaCTHWAMH, CNOCOOHBIMH MpHHATb Ha CeO aJIKHJI-KaTH- 
OH, ABIAIOTCH CAMH MOUIeKyJIbI COxKHOrO adPupa. Ilostomy su1eKTpomHTHYeCKaHn 
JMCCOMMAUMA KOMIJICKCHBIX CoeqHHeHHM SnCl,-2RCOOR’ c otujenmeHHem aul- 
KUJI-KaTHOHa TIpOMCXOHT B M3ObITKe MOJIeKyI CMOMRKHOFO Supa, /upHuem o6pa- 

3ylOTCa coequHeHua coctaBa SnCl,-3RCOOR’ u SnCl,-4RCOOR ees 
TIpocequm Tenepb 3a MoBeqeHHeM HOBOH pacilenseHHo monocnt 1610— 
1640 cm-! B pacrBopax XJIOPHOFO OVI0Ba B CJIOMKHBIX S:pUpax C HSMCHCHHEM KOH- 
ueHtpanuu. Ha puc. 1 HaraHO BHHO, YTO HHTCHCHBHOCTb BbICOKOYACTOTHOH 
KOMMOHeHTEI ToochI 1640 cm~! BospacTaeT C YBeJIMYeHHeM KOHILEHTPallHH CJOK- 
Horo 3@upa (nepexoy oT cnextpa V xk cnexTpy II), rae cosqaioTcaA YCOBHA, oua- 
TOMpHATHEIe Aa OOpasoBanua coequHeHM SnCl,-3RCOOR’ u SnCl,-4RCOOR’, 
WM UMeeT TeHJeHIIMIO K HCUe3HOBCHHIO pH yBeMYeHHH KOHICHTpPalun XJIOPHOrO 
ooBa (nepexog oT cnextpa II x V). C Apyroi cTopoHbi, npH yBeiM4eHHH KOH- 
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I[eHTPaluH XMOPHOrO OOBA, T. €. B OONACTH KOHICHTpaluit, B KOTOPOH CyulecT- 
ByeT IIpevMyulecTBeHHO coequHeHue SnCl,-2RCOOR’, HaOsmofaeTca pocT HH- 
TCHCHBHOCTH KOMMOHCHTHI MOochI OKOIO 1610 cm! (mepexog or cnektTpa II 
K cmeKTpy V). 

Takoe nopeseHHe pacillenmJIeHHOM MOJIOCbI C H3MCHCHHEM KOHIeHTpalluu pac- 
TBOPOB HABOAMT, ECTECTBEHHO, Ha MBICJIb 06 OTHECeHHH uacToTH OKOIO 1610 cm? 
K Koje6anuio C=O B KommuieKCHOM coegquHeHuH SnCl,-2RCOOR’, a uacrTorsl 
oxono 1640 cm-! — k koneOaHuIo KapOOHHJIbHOH Trpynmmbl B aHHOHaXx 


COO 
SnCly ‘ uma SnCl, (RCOO)3-. 
RCOOR’ 


Bo3MOxKHOCTS OTPbIBa aJIKWJI-KaTHoHa R* B KOMIVIeKCe M B3aMMOselHCTBHe 
ero C ApOMaTHYeCKHMU YIeBOLOPOaMU MpelnoaraeT MOHHBI MexaHH3M pe- 
AKIMH aJIKMJIMpOBaHHA TMOCJIeCqHUX: 


RCOO- RCOOH 
SnCla (RCOOR’)s + CeHe = SnClq + CeHeR’* = SnCl, + CeHsR’. 
RCOOR’ RCOOR’ 


C apyrofi croponbl, MpelowKeHHOe CTPOeHHe KOMIMJIeKCHOTO COeqMHeHHA ony- 

cKaeT, TO peaKILHH alHJIMpOBaHHA apOMaTHyeCKMX COeMHEHHM CJIOXKHbIMH 

adupaMu B IIpHCyTCTBHM XJIOPHOFO OOBa UAyT yepes OOpasoBaHve TPOMHHIX 
KOMIIJICKCOB: 

C,H, 

RYN 

Pom!) smeeee SC ly 

OR ye 

R! ) 


BuarogapaA B3avMOJeHCTBHIO allMMpyemoro BelllecTBa (JOHOPa 93/1EKTPOHOB) 
C MOJOMKUTEbHbIM ATOMOM yrvlepoya CO3,aeTCA BOSMO%KHOCTh J[MHAMHYECKOTO 
CMeULeCHHA SJIEKTPOHOB HU pasppiBa —C—OR’-cBa3H. 


MuctutyT xHMuu Tloctynuo 
Axajemunv Hayk KasCCP 30 XII 1960 
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Hoknaagn Akagemuu nayr CCCP 
1961. Tom 137, Ne 6 


_XHMH 9 


H. C. MOMBPOBCKAS, H. B. XAXJIOBA u E. A. AJIEKCEEBA 


NEPECEYEHWE CTABHJIBHOrO H HEPABHOBECHOTO TETPA3JPOB 
B CEMEPHOM B3AMMHOHM CHCTEME Li, Na, Rb, TI || Br, Cl, NOs, SO, 


(IIpedcmaenexo axademuxom H. B. Taxaxaesoim 16 XI 1960) 


Peakiluv O6MeHa BO B3aHMHBIX CHCTeMaX Ha JMarpaMMe cocTaBa OTpaxkaloTca 
TepeceyeHHeEM HePaBHOBECHBIX SJIEMCHTOB CO CTaOHJIbHBIMH CeKYILHMH 3JIeMeH- 
Tamu ('). 

JimarpamMMoli cocTaBa ceMepHOM B3aHMHOH cucTembI H3 16 come cayxKUT 
IWeCTHMepHBIK NomuTon (*). B cunryApHoli sBesyze cuctembl Li, Na, Rb, T1|| Br, 
Cl, NOs, SO. B weHTpe Ky6a, OpHeHTHpylollero 3Be3qy, HMeeTCA Oa3HCHBIii 
Tetpasap LieSO«4 — NaCl — RbNOs —TIBr, koroppii sBasetca Han6ouee 
cTaOusbHbIM (*). Hepapuopecubili TeTpasqp MaHHOl cCHcTeMbI oTOOpaxkaer 
HanOoulee peaKIHOHHOCHOCOOHEIe COM, KOTOPbI€ B Pe38yJbTAaTe peaKIHH MEXK]y 
coOoH OOpasyioT KOMMOHEHTHI CHCTEMEI, H300paxKaeMOl CTAOHJIBHBIM TETPadPoM. 
6a TeTpadypa exKaT B WECTHMEPHOM IIpOcTpaHcTBe HarpaMMBbI COCTaBa CeMep- 
HOH CHCTeMbI H TepeceKaloTCA MO KOHBepCHOHHOM TipAMow. PeakwHH GOMeHa 
B ceMepHOH B3aHMHOH cucteme Li, Na, Rb, TI{| Br, Cl, NOs, SOa moryr 6piTb 
MIpecTaBsleHbl ypaBHeHUAMH JIA HepaBHOBecHOrO TeTpazspa: 


RbCl + NaNO; = RbNO; + NaCl RbCl! + LiBr = RbBr + LiCl 
1 4 
LiBr+ a TlpSO, = —- LizSOg+ TIBr LiBr + NaNOg3 = LiNO3+ NaBr 


PREC] + TisSO, => Rb:SO, + TICL NaNOst 5 TSO, = + NasSO, + TINOs 
4 Zz 

? 
AJiA PaBHOBecHOro TeTpasspa: 
é 

$ 


NaNO 3 + RbCl = NaCl + RbNOgs LiNO3 + = Rb2SO4 = e LigNOg ++ RbNOgs 


LiBr + s T1,SOg== = LisO,+ TIBt Licl++. Na.SO; = = LisSO,4 ++ NaCl 


TINO; + RbBr = TIBr + RbNOsg NaBr + TIC] = NaCl + TIBr 


| eR BCe ypaBHeHHA H COKpaTHB Ha 4 nowlyyaeM ypaBHeHHe peakuHH 
oOmeHa: 


| LiBr + NaNO -+ RbCl + + HiSO, = = Li,SO, + NaCl + RbNO, + TIBr. 


pome peaKuui oOmeHa B CHCTeMe NpOXOAAT peakIHH KOMIIJIEKCOOOpa3s0BaHHs, 
8 pesynbTaTe vero HaOsOfaeTcA MOABNeHHe PAA ABOHHbIX KOMIWICKCHBIX CO- 
it LieSOs-Rb2SOa, 4LieSOs-Rb2eSOs, RbC]-2LizSOs H, Bo3MOx%KHO, APyrux. 
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CraOWsbHbIii TeTpasp CHCTEMbI MCCIEMOBaH SKCIePpHMeCHTAaJIbHO (*). Ilpez- 
cTaBAAIO GOMbIIO HHTepec SKCIepHMeHTAa/IbHOe W3y4eHHe JIMHHM NepeceveHHA 
CTaOHIbHOrO H HepaBHOBeCHOTO TeTpasqpOB, HCXOAA H3 KOMMOHEHTOB OOOHX 
TeTpasnpoB. Ha puc. | npuBeqeHa AMarpaMMa, Ha KOTOpol KpyxxKaMyH u300- 
P@KeHbI JaHHble BUSYAaJIbHO-NOJMTepMMYeECKOrO MeTOa, TMO/YYeHHbIe U3 CO- 

s LizSO 
nei craOumbHoro Terpasgpa (0,5NaCl + 0,5RbNO;) — (0,5 = 2,5 TIBr), 
a  KpecTHKaMM —HepaBHoBecnoro Tetpasypa (0,9NaNO3; + 0,5RbCl) — 

: Tl,SO 
—(0,5 LiBr + 0,5 = 
ranmusatuu: NaCl u LizSOs. Ha xpupoit LieSOs umeetca o6nacTb paccanBa- 


eee +0,5 TIBr) Wn 


. JIMHUA JHKBUYCa COCTOHT M3 AByX BeTBeH KPHC- 


HUA, KOTOpad HauMHaeTcA OT 35 mon.% CMecH (0,5 
\ 


2 


0 10 20 30 40 50 60 70 80 90 100man},: 


Puc, 1, [warpamma maBKocTu AA Puc, 2, Kpyppe oxiaxKyeHua WeHTpasbHbl 
KOHBEPCHOHHOH IIPAMOH NepeceveHua TOUCK KOHBePCHOHHOH JIMHHM mepeceyeHHa CTA 
ByX TeTpasqpoB 6v“IbHOrTO H HepaBHOBeCHOrO TeTpas{poB 


pie aca THSOp 
(0,5LiBr + 0,5 mal H mpocrupaetca yo 100% cmecu. Ha BetBu KpucTan 


JH3allUH Cybata AUTH NOX O6acTbIO paccMaMBaHUA UMeeTCA WWaBHbIM UsTHO 
mocyle KOTOpOro TeMMepaTypbI IaBJIeCHHA CMeceHl HAYMHAIOT ObICTPO BO3PaCcTaTb 
OyHakO UccIeLOBaTb ITY OOMACTb GoNee MOAPOSHO He MipescTaBAeTCA BOSMOK 
HbIM BBHY pa3s/loxKeHHA HUTPaTOB HW BO3TOHKH coseH TalIMaA pH Temilepa 
Type Bbuue 500°. Brinn 3sanucanbl TepMorpaMMbl ciaBOB, OTBeUaIOULHX coc 
TaBaM WeHTPaJIbHBIX TOYeK JIMHHM MepeceveHHA, MpHTOTOBMeHHBIX M3 cosen 
OTBEUAIOWLHX BepIIMHaM CTaOMbHOTO M HepaBHOBecHOro TeTpasgzpos (puc. 2) 
B ta6a. 1 npupezenbt TemnepatTypbl OcTaHOBOK HM COOTBeTCTBYIOULHe HM (pa3bi 

Kak BHHO H3 WaHHbIXx Tabu. 1, TepMorpaMMbl CoBepmIeHHO HZeHTHUHEI. I Ip: 
OCTBIBAHHM CIJIaBOB HaOMONaeTCA YeTbIPe OCTAHOBKH: MepBax OCTaHOBKa Mp 
453° oTBeuaeT BbIJeIeHHIO MepBbIX KpucTamI0B Li2SOa; Bropax — mpu 409°- 
COBMeCTHOMY BbIgemeHuIo Li,SOs1 u NaCl; tpetba octanopka —mpu 391° - 


Ta6auna fl 


| 1 ocTaHoBKa 2 OCTAHOBKa 3 ocTaHOBKa 4 ocTaHoBKa 
Terpasap $ 
ean cbasut oot aset a Ne cbasut ce (aser 
Cra6unpun | 453 LizSOx | 409 LizSO4 398 LigSO,4 107 LigSOq 
: j NaCl TIBr TIBr 
epaBuopec- | 458 LigSOg | 410 LipSO, 399 NaCl 107 NaCl 
HBIH NaCl RbNOs 
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COBMECTHOMY BbIjeneHHIo LizSOs, NaCl u TIBr u, nakonen, npu 107° Ha6sto- 
WaeTCA 3HAYHTEIbHbIN 9pPeKT, OTBEUAIOLNINH YeTBEPHOM SBTEKTHKe, Tye K NepBbIM 
Tpem chasamM ipHcoezuHsetca RbNOs. 


Puc, 3, Mukpocrpyktypa ciaBoB, COOTBETCTBYIONIMX WeHTPalbHOH TOUKe JIHHHM 
nepeceveHHA CTaOHJIbHOrO (a) H HepaBHOBecH ITO (6) TeTpas_poB 


Ha puce. 3a uw 6 mpuBeyena MUKpOCTpyKTypa CiWaBOB, HMeCIOUMX COCTaB IeHT- 
PaJIbHBIX TOUeK CTAOHbHOrO HM HepaBHOBecHoro TeTpasszpoB. Kak BHAHO, MHK- 


Bcecoo3Hbl HayuHO-HCC/IeqOBaTeJIBCKHH Hi Tloctynuwio 
KOHCTPYKTOPCKHM HHCTHTYT 14 XI 1960 
XHMHYeCKOrO MaLIHHOCTpoeHHA 


UHMTHMPOBAHHAA JIATEPATYPA 
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Jloxaann Axagemun nayr CCCP 
1961. Tom 137, N 6 


XH MH ff | 


Axayemuk AH KuprCCP H. fF. APYKHHHH un A. AKBAEB 


CHCTEMA W3 APCEHATOB, KAPBOHATOB MEJIMV HW HATPHA 


B mpegbiqymux padotax (',”) HaMM OblIM ONYOJIMKOBaHbI JaHHbIe MO UccmejO- 
BaHHIO BOJHOH CHCTEMbI H3 apceHaTOB, CyJIb(paToB MegqH Hu HaTpHA. IIpu B3anMo-| 
WeliCTBHH STHX COJel yCTAHOBJeHO OOpa30BaHHe ABOHHOTO FHApaTHpOBaHHOrO} 
coeqHHeHHA — cyIbaTHo-apcenaTHoH Menu. Hanuune ABoMHOrO coeqHHeHHA| 
NOCY2KHIO MOBOXOM K BbIACHeHHIO MOBeZeCHHA apceHaTa Mequ C KapOoHaTaMH, 
HUTpaTaMH, XJOpHAaMu HaTpHA, Kana. , 

Hactosmlai paOoTa mocBAlleHa H3yYeHHIO CHCTeMbI H3 apceHaTa Meu, Kap-| 
6onaTa HaTpHA uM Bob. Jia pa6oTbl roroBulacb XHMHYECKH YHCTAA MbILIbAKO- 
BOKHCIad COb Mequ. KapOoHaT HaTpHA JIA paOoTb! OUMWaICA MepeKpucTa- 
ausanen. 

Vs3y4eHue MpOv3BoAu0Cb WHPOKO M3BeCTHBIM U30TEPMHYECKHM MeTO]O 
B BOJHOM TepMoctate mpu 50° c peryaHpoBaHvem Temnepatypb! BogzEI -+-0,1°, 
CuctTema H3 apceHaTa Meu MW KapOoHaTa HaTPHA B BOJHOH cpeje ABAe€TCA B3AHM 
HOH (YeTBepHOH), HO, TaK KaK apceHaT H KapOOHaT MeqH TPyAHOPacTBOpHMBI 
a aHaJIOrHYHble COM HAaTPHA HMEIOT BbICOKYIO PaCTBOPHMOCTb, H3y4aeMylO CH 
cTeMy, JOMycKaA YCOBHOCTb, MOXKHO PpacCMaTPHBaTb Kak Tpocty!lo TpohHyt0} 
apceHaT MeqH — KapOoHaT HaTpHA — Boma. 

PaBHOBeCHOe COCTOAHHE CHCTEMbI Me*KLY %KHIKMMH VU TBEpALIMH (asaMu ycTa 
HaBJIMBaJIOCb OTHOCHTCJIbHO MeJJICHHO, MpoObl B TepMOCTaTe BBIepKUBAHCH 
OT JBYX JO J€CATH CYTOK, a B MepeXOJHbIX TOUKAX B Ba pasa Goble. IIpu co 
CTaBJICHHH CMeCH B peaKI[MOHHBIM cocy BHaYae 3arpyKaMCb MbILIbAKOBO- 
KHcad Meqb (oKo0 10O—15 r) u Kap6ounaT HaTpua (2 r), KoTOpHle O6pabaTHIBa- 
JIMCb BOLOH. 3aTeM IIpH JaIbHeliMIHX HCCeEOBAHHAX B CMEC, KaxK Ili pas moc} 
Je oT6opa mpo6, RoOaBAnnocb no 1—2 r KapOoHaTa HaTpua. YcTaHoBJeHHeE 
PaBHOBeCHA KOHTPOJMpOBasIOCb XHMHYeCKHM aHaJIH30M; OHO CUNTAIOCh ycTa 
HOBMBIIMMCA TOra, KOra NOcNeAHHe JBa aHaIH3a NMOKA3bIBaIM OHO HW TO Xé 
HIM OJIM3KOe COJepwKaHHe B pacTBope apceHaT-HOHAa. OHOpOAHOCTbh TBepIE! 
(a3 KOHTPOJMpoBallacb Nox MuKpocKoroM. I]po6bl pacTBOopoB H paBHOBeCHBI 
C HHMM TBepybIX (a3 OTOMPAHCbh OJHOBPeMeHHO. 

B XXHKUX M TBeEpAbIX Pasax OMpesemATOCh cosepr%KaHve MOHOB: apceHaTal 
KapOonata u Megu. ApcenaT-HoH ompeyemnsica omomerpu4yecku m0 MeTogy Iax! 
TaxTunckoro (°). Kap6onaT-HoH ycTaHaBJIMBaJICA IHpOKO W3BeCTHBIM KaJIblle} 
MeTPH4eCKHM MeTOJOM. CoyepxKaHne HOHA MEM HAXOJUJIOCb BECOBbIM cnocoboN 
B Bue OKucH Meyu (CuO); HaTpuit BbraNcCAAJICA MO pasHocTH. 

Tlomyuenubie JaHHbIe MO HCCeOBAHMIO PaCTBOPHMOCTH CHCTeMbI apceHa 
Mejlq — KapOoHaT HaTpHA — BOJa pegcTaBsenbt B Taba. 1. PacTBopuMoctTt 
apceHaTa MeJIM HeBbICOKas: OHA cocTaBaseT Bcero 0,001%. 

PacTBopuMoctTb KapOonata HaTpua paBna 32,16%. IIpeqembHaa KoHWeHTpal 
WHA YHCTOrO apceHaTa HaTpHA Mp sTOH TemmepaType yocTuraeT 49,06% (?)| 
Kak BugHo u3 Ta67.1, npw noBblmeHnu KOHLeCHTpaluu KapOonaTa HaTpUA JC 
7,08% KONM4eCTBO MBIINbAKOBOKUCIBbIX Cosel MEM H HaTpHA B pacTBope yse 
auuuBaetca Jo 19,82%. Stu pactBopbl HaXOAATCA B PABHOBECHH C JaHHBIM ocaj| 
KOM — apceHaTa Mey. 

B welaxX HawOomee HarmAqHoro MpeycTaBnenHusd O XapakTepe u3MeHeHHsS 
PaBHOBECHOFO COCTOAHHA PaCTBOPOB H3y4aeMOl CHCTEMbI HAMM Oba MOCTpoeHé 
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yuarpamma pactBopumoctu (puc. 1). uarpamma cocTouT 43 AByYX paBHobeypeH- 
HbIX TP€YFOJbHHKOB, CJIOXKCHHbIX OCHOBaHHAMH BMecTe 0 JIMHHH KapOouar. 
HaTpua — apceHaT Meu. OOuuH BA WHarpaMMbl IpeAcTaBJIAeT cobor pomo. 
B BepXHeM TpeyrOJIbHHKe OTKMa]bIBaIMCb JaHHbIe TO PaCTBOPHMOCTH coVIeH. 
B TpeyroubHUkKe MO BeplIMHaM MOCTABJIeHbI COM apceHaTOB HaTpHA WM Me Hi) 
KapOonata HaTpua. KapOonaT Meu B BepXHeM TpeyrOJIbHUKe OTCYTCTBYeT, TaK| 
KaK 9Ta COJIb B BOE NpakTMYecKkH HepacTBopuMa. B HwxKHeM TpeyroJIbHHuKe U30- 
OpaxKeHbl COCTABbI TBEpJIbIX} 

Na,As0, bas. [lo BepmmmHaM Tpeyroub-} 

HHUKa pa3MelleHbl apceHat} 
Me, KapOoHaTbl HaTpHA UH] 
MeJIM. | 
BesencTBue Toro, 4TO} 
apceHaT HaTpHA UMeeT BBI- 
COKy!O paCTBOPHMOCTb HM BI 
TBepAyio (pasy He Bbilayaer, 
TOUKA, YKa3bIBalollad Ha ero: 
HasiMuve B JOHHOM ocajikKe, 
Ha TpeyroJIbHuKe  cocTaBal 
TBePpAbIX (ba3 OTCYTCTBYeT. 
@MurypaTuBHble TOYKH paB- 
HOBECHBIX PaCTBOPOB H TBEp- 
JbIX OCTATKOB Ha TPeyTOJIb- 
HHKe COCTaBAa HAHOCHJIMCh 
cmoco6om,  lpejJoxKeHHbIM 
Pose6ymom. JIa sToH nenH| 
cofepsKaHve coleH B pac 
rBope HM TBepOM OcTaTkKe Me-| 
PeCUHTHIBAOCb B HpoleHTax! 
K cyMMe comeH. Tako Tum 
MarpaMMBbl ABJIA€TCH HOBBIM! 
HM CTPOHTCA BHepBbie, H HaM 
Puc, 1, J\varpamma pacTBopHMmocTH apceHaTOB H Kap60- K&axXeTCH, U4TO oH 6yzeT) 
HaTOB Me2H H HaTpHaA mpH 50° BIIOJIHe YMecTeH JWI Xapak 

TePHCTHKH B3aHMHBIX CHC- 

TeM, KOrja KOMINOHEHTHI HMEIOT pe3KO pa3JIHUaIOWLyIOCA PaCTBOPHMOCTb, NpHueMi 
3 B3aHMHBIX lap OHA WIM Be COM MOUTH HepacTBOPHMBI. 
TloctpoeHHble 10 3TOMY IIPHHILMMy WuarpaMMbl paCTBOPHMOCTH XapakTepH- 
3YIOTCA KPHBOH, cocTosileH u3 AByX BeTBel. Ileppaa BeTBb OT TOUKH J JO 4 
COOTBETCTBYeT KPHCTAaIM3alHH B TBepAylo *a3sy YeTbIPeXBOAHOFO apcenaTa 
Meyu. [ugpaTHocTb apceHaTa MeqM ycTaHOBJIeHa C MOMOLIbIO XHMHYeCKOrO aHay 
usa. Boa Kak COCTaBHad UaCTb BbIAeMAIOULMXCA TBEPALIX (bas Ha DZMarpaMMe 
He moKa3saHa. KoHUeHTpalluA pacTBOpOB MO COsepxKaHHIO apceHaTOB Me] 
HaTpuA KoMeOuetTcA OT 0,001 no 19,82%. B nepexomHol Touke 4 cyMMa apceHa; 
ToB cocraBsset 19,00%. IIpamomuuelinbie yuu, CBA3bIBaIOULHe (urypaTHBHblé 
TOUKM PaCTBOPOB H OCTATKOB, YKa3bIBalOT Ha HaJIM4He CMeCH B TBeEpsbIX (azax 
H3 apceHaTa H KapOoHaTa Mequ. BeTBb pacCTBOPHMOCTH B 3TOM HHTepBale KOH- 
IeHTPallMH BbIPakKeHa KPHBOH, OOPAUleHHOH BbINYyKJIOCTbIO K CTOpOHe apceHal 
Meu — KapOonaT HaTpua. Touka 4 aABAAeTCA NepexoqHOH HU XapakTepus3yercs 
MAKCHM@JIbHbIM YJaJICHHeM OT OCHOBAHHA K BeplIMHe apceHaTa HaTpHA. 
CoctaB pactBopa MepexogHoll TOUKM XapakTepH3yeTcA CeLyIOULMM cozep 
*KaHMeM covleli: apceHaTa Megu 2,78%; KapOonaTa HaTpusa 11,25%; apceHaTe 
HatTpua 16,22% u Bogbl 69,75%. Bropax BeTBb KpuBOli pacTBOpHMOCTH, Hyulas 
ot 4 qo JO TOUKH, OTBeUaeT KPUCTaMM3aILUM TpolHON COM, ComepKaulel Kap! 
OOHAaTHI Me, HATPHA MW apcenaT MeqH. 
Ta HOBAA COUIb BBIJeIAeTCA B BUE XOPOIWO O*OPMJCHHbIX KPHCTaJIIOB) 
MM@IOIWMX OTYETIHMBO BbIPaxKeHHbIH raOuTyc rekcaroHasbHolt cuHronuH. Ilo) 
MHKPOCKONOM KPHCTaJJIbI IpOCMaTPHBaIwOTCA B Bue WeCTHPPaHHIX WiacTHHO 
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JM HEBBICOKHX OuMHpamuy. CormacHo jaHHbIM uarpaMMbI pacTBopuMoctTH, 

OBaA COJIb XAPaKTepH3yeTCA CJIELYIOULHM COJep%KaHHeM OCHOBHLIX KOMIMOHeH- 

oB: KapOonata Megu 47,07%; KapOonata natpusa 30,28%; apceHata menu 
8,92%; Bomb 13,73%. Oru Teoperwueckue jaHHbIe m0 cocTaBy TpOHHOH comM 

aMH HeOJHOKpaTHO NOATBepxeHbI XMMMYeCKHM aHaH3om. IIpu ananuse comH 

bi HAW JeH CJIENYIOUIMH COCTaB COJIM: KapOonaTa Menu 47,42%, KkapOonaTa Ha- 
Tpus 29,46%, apceHata megu 8,72%, Bognt 14,40%, uTo 6nN3KO copmayaer 
c TeopeTH4ecKHMH pacueTaMu. 
j Ha OCHOBaHHH NOJLYYeHHBIX OMbITHBIX JaHHbIX HaMH ObIIO paccuuTaHO Jus 
STO COM MOJIEKYJISPpHOe COOTHOMIEHHE OCHOBHBIX KOMMOHEHTOB, KOTOpOe BbiIpa- 
mMaeTcA cileqyiouleh XuMuYecKOH dopmy.o: 2ZOCuCOs -15NazCOs -Cus(AsO.)2 - 
40H 20. 

B wemax HavOonee yqoOnoro BbIpaKeHuA comM KOS*pUuUMeEHTLI COCTAaBIAIO- 
MX €€ KOMIOHCHTOB MOryT ObITb YMeCHbIICHHI B JeCATb pas, H (bOpMya IpuMeT 
cyenyromuH Buz: 0,1 Cus(AsOa)2-2CuCOs-1,5 NazCOs-4H2O. Hanecenupiii 
Ha (U3SMKO-XUMHYECKyIO WHarpaMMy COCTAaB TPOHHOH COM ABMAeTCA Oe3BOIHEIM: 
apcenata Megu 10,34%, Kap6onata Hatpua 35,11%, KapOonata menu 54,55% 
Apuc. 1). | 
_ Ilpsmomuneiupie syun, cBxA3sbiBaloulMe (burypaTHBHbIe TOUKH pacTBOpOB 
(oT 5 no 10) u TBepALIX OCTaTKOB, MepeceKaloTCA Ha AMarpaMMe B OAHOM TOUKe. 
Takoe 3aKOHOMepHoe MepeceseHHe MpAMOJMHEMHBIX’ MyYeli MO3BOMAeT Mpexio- 
JIOXKUTb, YTO B CuCTeMe COpa3yeTCA HOBaA TBepyan casa B Bue TPOMHO com 
MNOCTOAHHOTO cocTaBa. BeTBb KapOouaTa HaTpuA Ha HarpaMMe MOUTH COBeplleH- 
HO OTCYTCTBYeT BBHAY OOpas0BaHHA TpyHOPaCTBOPHMOH B BOJe TPOMHOK Cou. 
Y CTaHOBJICHHaA BIepBble TPOHHaA THApPATHAaA COb U3 apCeHaTa MeqH U KapOona- 
TOB Me H HATPHA MOXKET HATH UW MpakTHYeCKOe MPHMeHeHHe. ITY HOBY!O COWIb, 
lO HalllemMy ipeqoxKeHuI0, UCNbITaIH B Kupru3scKoM Hay4HO-HCCeOBaTeJIbCKOM 
AHCTUTYTe KUBOTHOBOACTBA KaK MeveOHOR CPeACTBO JIA OMALIHUX 2KHBOTHEIX. 
H. E. Wkoguupm u JI. K. TecaenHukosBbim O60 yCTaHOBJIeHO, YTO JaHHbIli 
IpeliapaT ABIAeTCA SpdeKTHBHBIM CpeCTBOM IIpH JICYeHHH OBE, MOpaxkeHHbIXx 
MOHHe3HO30M (JIeHTOUHDIC TIMCTHI). 

_ Vcnsiranue Ttpotivolt comm Kak Jeye6noro Mpenapata MposoumKaer;cs. 


MuctutyT HeopraHHueckolh Hu du3HueCKOH XHMHH Toctynus0 
Axkajemun Hayk KuprCCP 14 XII 196 


UHTHPOBAHHAS JIMTEPATYPA 


' 1A. Axk6aes, Tp. monogpx HayyHbIxX paOoTHHKoB AxKajy. Hayk KuprCCP, 1988, 
p 99. *HW.T. Tpyxuuun, A. AkOaes, Tes. OKA. Ha 9 HayuH. Kondep. 
Mupr. roc. yaus., 1960,crp.63. °F. Bb. Waxtraxtunckuii, Il. T. 9peugues, 
AX, 3, B. 4, 243 (1951). 
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Jloxnnagm AkKagqeMun Hayk CracePe 
1961. Tom 137, Ne 6 


XHMHA 


Usnen-koppecnonzent AH CCCP M. M. KOTOH u ®. C. ®JIOPHHCKHH 


CHHTE3S MOJIAMEPH3YIOWINXCH CYPbMAHOOPrAHMYECKHX 
AKPHJIATOB WH METAKPHJIATOB 


3a nocmeqHee BPeMA ObIH CHHTC3HPOBaHbl MpOH3BOAHbIe AKPHOBOH MH MET-| 
AKPHMOBOM KUCJIOT, COMepKalllHe B CBOeM cocTaBe aTOMbI pTyTH (’), CBHHIAa 
(,”), omopa (°~°), repManua (°). B npoqoumkKeHve STHX UccMeqOBaHHH HaMu Obl 
BIIepBble CHHTe3HPpOBaHbl CYpbMAHOOpraHHyecKHe MPOH3BOAHbIe aKPHJIOBOM UI 
MeTaKPHJIOBOH KHCJIOT. 

Baud CHHTeSHpOBaHbl: udeHuicTHOuHakpumaT CHe = CHCOOSb(C,Hs)2 
Hu JucbenusicTHOuHMeTakpuatT CHe = C(CH)s;COOSb(C,H;) 2. ! 

CunTe3 HelpesebHbIX CYPbMAHOOPraHHyecCKHX COCAMHEHHHM OCYIIeCTBIAICA 
B3AMMOJeCHCTBUeM JHPeCHHICTHOMHOKCHAa UH aKPHOBOH (MeTaKPHJIOBOH) KHCJIO-| 
Tb B pacTBOpe MeTaHOa, 10 ypaBHeHHt0: 


((CeHs5)2Sb)20 + 2CH2, = CR — COOH — 2CH2 = CRCOOSb (CgHs)2 + H20, 
IR ae lols Cals 


BeulectBa 3TH — OecIIBeTHbIe, KpucTaMyeckHe COe@AHHEHHA, pacTBOpH-| 
MbIe B OPraHHYecKHX pacTBOPHTeIAX. OHM JerKO NOMMMepH3HpyIOTCA B O0Ke 
W B pacTBope, a TaKxKe OOpasyloT COMOJIHMePbI C Pa3JIMYHbIMH BHHHJIbHbIMH MO 
HOMepaMH. 


IKCHeEPHUMECHTAAbBHAA WacTb* 


J[udbeHuxsIopcTHOHH NOyuaH B3aMMOJeHCTBHeM TeTpapeHUJOJIOBAa C Tpex- 
XJOPHcCTOH CypbMOH, MpeBpalllasH B COOTBETCTBYIOWLHM alleTaT, KOTOPbIM Mepe- 
BOM B LMpeHHJICTHOHHOKCHY Cc T. mut. 78° (*). 

WumpenuaAcTHOuHaKpUAAT Nomyyanu cleqyiouluM MyTeM. 
HarpeTOMy JO KuNeHuA pacTBopy 5,7 r (0,01 moma) qudeHuacTuOuHOKcHy¢ 
B OO MJ MeTaHosia NpuiMBatu pacTBop 2,1 r (0,03 Moma) akpunoBOH KMCJIOTb 
B 15 MJ MeTaHOwla; peaKIHOHHy!0 CMeCb HarpeBaJIH Ha BOAAHOM Gane 1 yac 
Tlocae yasieHuA MeTaHola OcTaTOK OOpaGaTbIBaIM H-reKCaHOM, M M3 pacTBops 
IPH OXJaKeHHH BbIMaqal KpuctaliMyeckuh ocayzoK. Ilocme WByXKpaTHOH Tepel 
KPUHCTaIM3aluM U3 AH-reKcaHa MoOy4anH OecWBeTHbIe KpHCTaIbl Cc T. Wd 
115—117°. Burxog 5,1 r (74% oT Teopun). 


Haiigeno %: C 51,80; 52,12; H 4,24; 4,26; Sb 35,00; 35,43 
CysH1302.BrrunemeHo %: C 51,87 lal Bele Sbeopye 


AumbenuacTtTHOUHMEeTAKPHAAT Noyyanu aHanOrM4HbIM My) 
Tem, Oepa Ha 5,7 r (0,01 Mona) aucdhenuscru6unoKcnya 2,6 r (0,03 mons) meta 
KPHJIOBOH KUcNOTH. Llomyueno 5,5 r GecUBeTHbIX KpHCTaJIJIOB Mocle AByXKpall 
HOW MepeKpucTaIM3alHu U3 H-reKcaua, T. mt. 113—115°. 


Hafigeno %: C 53,47; 53,14;H 4,81; 4,75; Sb 33,80; 33,57 
Ci6Hi;02. Brrunceno %: C 53,18; H 4,15; Sbroo to 


*YIpn yuactun C, B, Tponuxoro, 
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AlueHusicCTHOHHaKpuaT M MeTakpuaT pa3qpaxkatonle jlelicTByloT Ha BepX- 
HHe AbIXaTeJIbHble MYTH, BbI3sbIBAH UMNXaHHE. 

Ilomy4eHHble MOHOMepbI Jerko NoMMepu3yloTcA B 6OKe MB pacTBope (To- 
‘Jlyoua) pH HarpeBaHUH B MpHCyTCTBMM AMHUTpHa a30H30MAaCJIAHOM KHCAOTHI 
(Kak MHMIMaTopa). 

Tlomy4eHHbie MOJIMMepbl HEpaCTBOPUMBI B OPpradHHYeCKHX PdaCTBOPHTeIAX U 
o6ayaloT BbICOKOH TeMiepaTypoli pasmaruenua. Jlerko conoauMepusyioTca 
'€ METHJMeTaKpH1aTOM HM CTHPO.OM, OOpasyxA TBepsble GeciBeTHBIe TepMorta- 
| CTHUHbIC Maccbl. 

VucrutyT BbICOKOMOJeKYISpPHBIX coe qHHeHHIi Tocrynuso 
' Akayemuu Hayk CCCP 20 I 1961 


UHMTHPOBAHHAH JIMTEPATYPA 


\ 1M.M. Koton, T.M. Kuceaesa, ®.C. ®nopuucKui, Bucoxomouex. 
Hcoen., 2, 1639 (1960) 2. A. Koukun, JAH, 135, 857 4960): FAN IN @ ial 1S se 
haoiOmteAmdrews, L. Marinelli, “J. Polym. Sci., 32,. 523 (1958). 
4 M.M. Koron, T.M. Kuceaespa, B.A. Tlapu6ok, JAH, 125, 1263 (1959). 
5JJ. A. Kouxkun, B.H. Kotrpeaesu gp., Bricokomojex. coeg., 1, 482 (1959). 
BTC. Konecuuxon G di asp no sa, HA 5. Koa we m0 B 2s BECoKo= 
Momek, coen,, 2, 000 (1960) “HH. Schmidt, Lieb. Ann. Chem., 421, 235 (1920). 
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Jloxkuagm AkKaqeMuUM HayK GG. GE 
1961. Tom 137, Ne 6 


XHMHA 


Axagemux A. H. HECMESAHOB, unen-koppecnongent AH CCCP B. B. KOPILIAK, 
uaeH-Koppecnougent AH CCCP B. B. BOEBOJICKMH, H. C. KOUETKOBA, C. JI. COCHH, 
P. B. MATEPHKOBA, T. H. BOJIOTHHKOBA, B. M. YABPHKHH 
u H. M. BA)KHH 


CHHTE3 HW HEKOTOPDIE OMNTHKO-MAFHHTHbIE CBOHCTBA 
NoJIN®EPPOWEHOB 


B uacrosulei pa6oTe MpH HcceqOBaHHH MarHUTHbIX CBOHCTB pa3JIM4HbIxX 
THMOB MpOHSBOAHbIX eppollena: NoAMeppoweHHeHOB, NoHAMM3oNponuNdep- | 
poweHa, MOJIMMeTaHO- H MOMSTaHOMOMMpeppoweHoB Obl OOHApPy2KeHbl UX 
HeOObIUHbIe MarHHTHble CBolCcTBa. Kark Abii 3 STHX THMOB MpOH3SBOAHIX deppo- 
([eHa Obl CHHTe3HpOBaH CJIeLYIOWLHM OOpasom. 

A. PeakuuaA nNOaNpeKomOuHanHH (',”). | Monb cheppouena | 
(WIM COOTBETCTBEHHO, efO AHH30NpONHAbHEIH roMosior) o6pabaTbiBaca 1—2 
MOJIAMM MepeKHcH TpeTHyHOrO OyTHsa mpH 200° B aTMocdepe a30Ta. O6pa30Ba- | 
HHe noMdeppolenniena (4, COOTBETCTBEHHO, NOAMH3ONporuseppoueHa), 10-BH- | 
MMOMY, MOXKeT ObITh IIpeqCTaBsICHO TaKHM OOpasOM, YTO BOSHHKAIOMNMe pH 
pacnaye NepeKHCH TpeTHYHbIe OYTOKCHJIbHbIe H METHJIbHbIe PasUKaJIbl OTPLIBAIOT 
BOOpOR OT Pepponena (UH a4-BOMOPOA H3OMpOHHAbHOFO 3aMeCTHTeIA ceppore- 
Ha) H MOJIYYMBIIMeECH Np STOM payHKaJIbl PeKOMOHHUPYWT C O6pa3s0BaHHeM JIH- 
HeHHoro womMdeppouenueHa (H, COOTBETCTBEHHO, NOAHAMM30NponUsAdeppole- | 
Ha). OXHOBpeMeHHO C JHHCHHBIM, JIerKO paCTBOPHMbIM B OeH3OuIe NoMHpeppo- 
IeHOM, lOJlyuaeTCH HepacTBOPHMbIH TiowHMep (o6pa3subt NeNe 5—6), o6mayato- 
IH, MO-BHJHMOMY, ABYX- H/IM TpeXMepHO CLIMTOH CTpyKTypoH. O6e 3TH noIH- 
MepHble MOpMbl @eppollena pasfeAHCcb OOpasoTKOH peaKUHOHHOM Macchi OeH- 
300M. JI wHeiiHblit MOMMMep BLIAeTAICA H3 OCH3OMbHOrO pacTBopa ABYXKpaTHHM | 
nepeocaxkjeHHeM MeTaHosoM. Tlocie OTTOHKH 43 (UMbTpaTa OeH30a H MeTaHO- 
1a OCTABalaCb CMeCb HE BCTYMUBIUETO B peakIAto PeppolleHa H HASKOMOWIEKYAApP- 
HBX IIPORyKTOB, H3 KOTOPOH eppoOleH BbIAeIANICA BO3TOHKOH B BaKyyMe. 
Konpepcua deppoweHa B BHCOKOMOJeKYAApHbIe MpOAyKTbI WocTurasa 25%. 
Hx cocraB Wi cTpoeHHe MOATBepsKeHbI TaHHBIMM 3SvIeEMeHTapHoroO aHau3a 
W.-K. CH€KTPOB, B KOTOPbIX HMeIOTCA TOOcbI MorsomleHHA B O6mactH 1000— 
1100 cm“!, XapakTepHble 219 CBOOOAHOTO ILHKONeHTaqHeHHbHOrO KOAbIAa. Tlo-# 
JYYCHHbIC TMOIMMepbl TpeACTaBAIOT COOoM MOpOMKH TeMHO-KpacHoro 1[BeTAa, # 
oOpasibl NOAMAMMsONponHAeppoweHa — cBeTwo-2KeTHe. PacTBopumbie NomH-B 
dhepponenusenbr (oOpasupr NeNe 1—4) nomyyeHbl c MOMeKyApHbIM BeCOM OTE 
370 yo 7000 u Temneparypoi pasmaruenua 290—300°. Onpenenenve moveky-| 
JiapHoro Beca o6pasnoB NeN3 1—3 B OeH30Ne KpMOocKONuYeCKH, oOpasoB FF 
NNo 4,7—36yanockonnuecku. Hepacrsopumpit monudepponen (NeNe 5, 6)| 
pasmaruaetca oKoI0 400°, uTo CBHeTeIbCTBYeT, I1O-BHJMMOMY, 0 CpaBHUTe/IbHO® 
PeAKUX CUIMBKaX MeXKTYy WenaMn. | 

Bb. WonuantkKuneuupopanue gmepponenua X10 p u-— 
CTHM M@THMeHOM uw 1,2-RuUxXTOpeTaHoM BM pucytem 
BUM XTOpPHcCTOTO atwMMUHHUA. K 40 r chepponena B 250 Ma cyxoro 
AUPaTONLOaNKaHa JOOaBAICA MOcTeneHHO pactBop 20 r 6esBOAHOrO XOpHcTOrO 
AIOMMHMA BOO MI Cyxoro Auralouzatkana. CMecb IIpu HeMpepbIBHOM TlepeMe- 
4370 


WIMBAaHHH BbINepKHBATACh IIpH TeMMepaType KHMeHUA PacTBOpUTeIA B TeYeHHe 
6 vac. Ha cnenyrommit yenb oGaBnaaca pactgop 10 r 6esBoyqHOro xmopucToro 
aJOMHHHA B 25 MJ WHratouqaiKana. Harpesanue pH TeMlepatype KuNeHua 
PacTBOPHTeA M NepeMellMBanne NpokoMKaNocb eure 6 vac. 3aTem cmecb pa3ia- 
ralacb AbAOM Hu 10% consAHOl KUCHOTON, O6pabaTHIBamach CYJIbOUTOM HaTpUA, 
PacTBOp AHPAAONAANKAaHa OTJeMANICA, OCTATOK SKCTparMpoBasca scbHpoM Hi GexH- 
300M. Bee pacTBopbi npombipaiuch 5% pactBopom cogst, Bonoli, BbICYIIHBAHCh 
Hal MpOKaJIeHHBIM XJIOPHCTbIM Kabuem. Ilocie yyqanenua pactBoputeneli cy- 
XOH OCTATOK SKCTparupoBaicA B alimapaTe CokcleTa MeTHJOBLIM CIHpTOM JO 
cTeKaHHA OeciBeTHoro pactBopa. 3 pacrsopa BosBpauiex (peppomex. OctTatok 
'B PHib3e alimapata CokcteTa cojepxKal nomMaKanodeppoleHunt, KOTOpble pa3- 
WMYAaIOTCA MO PaCTBOPUMOCTH B aupe Hu Oexsone. Monekyssnpubie Beca (6eH30., 
KPHOCKONHA) NOTYYCHHBIX MOMepOB MpHBexeHEI B Tab. 1. Bce IIpOYKTbI XO- 


Ta6Oauna i 


Tonudeppcienunenbl v Nowa tKancnosudepponexb 


i a AW 
RIPE | Sexo 
Nod Mou. |g-bax- = Curuan 
m.n. BemectTBo Bec | Top 3.1 p 
npu pu B pacTBOpe 
300° K | 78° K Ha lr |Ha 1 sBeHo 
1 | JIimnenupiit eee 370 cHurHaga HeT 
HHWIeH 
zy To xe 1000} 2,00} 150 , 300 |9,8-4024 2 HeT 
ies fo 2500} 2,00] 120 300 |8,9-1022 Dae €CTb 
4 n> 7000} 2,00] 120 1,9-1074 0,6 eCTb 
© | Tlonudeppcuenuaen Hepac- 2,00} 460 | 530 |3,9-4022 | 42,3 
TBOPHMBIIi | 
£6 To xe 2,00} 150- |. 460 | 4,5-4024 1,4 
a : } 
7 | Wonuguuscnpennadeppo- |8000) — — | CHrHasia HeT ~- 
WeH JIMHeHHDbIM | i 
8 | Tlonuqunsonponundeppo- | — | — cHrHadia HeT -- 
eH HepacTBOpHMBI | 
9 | Iipogyxtsi KoHgencayun| 500) — | — CHTHada HeT — 
tbeppomenac gH-1,2-xmop-| © 
9TaHOM | 
40 To x*e 12300) 2,00| 6,4 }|.7,5 |5,4-4017)|0,2-407% HeT 
41 >» » {O00| 2,00) 6,45) 750 | 4.1018 0°4.40-3 HeT 
412 | Tlpogzyxter §=Konyencanun |1000) — — CHrHawla HeT — 
deppolesa c XMOPHCTHIM 
Me€THJICEHOM 
dd To *e DOCU 2.00) NEG Atal yaa | 5,6-10%8 ried Ome - eCTb 
14 | Katuon bepprunnua 186) 2,00! 420 | 600 | eCTb 


JOIIO PaCTBOPHMbI B OeH30.1e, HMeIOT TeMIlepaTypy pa3sowKeHHA OKOMO 115— 
120°. Coequnenne Ne 9 ounmleHo NepeocaxjeHHeM H3 sc=upa MeTaHoviom. Ilomny- 
WeH CBETO-KEJTHIM MOpPolioK, BbIXOA 9,5% Ha BCTYHMBIUMH B peakuuio deppo- 
HeH. [lomumep Ne 10 nepeocaxkjen u3 OeH30/a H-rellTaHOM, BbIXoy 2%, cBeTJIO- 
KEITH Mopowok. Tlonumep Ne 11 nepeocayeH H3 6eH30/Ia MeTaHOJIOM, TeM- 
@bIli cepo-KOpHUHeBHII WBeT, BbIXOZ 2,65%. Bce mopowKu amopdubl. 
Tlo ananusy Bemectsa NeNe 10,11 Onusku kK MenTasTanogud@eppoueny Ne 9 
®) 4, BOSMOXKHO, MpPeCTABAIOT ABE HW YeTbIPe MOMOOHLIX EMY MOJIEKYJBI, ClaaH- 
ABIX 3TAHOBbIMH MocTamH. CrpyKTypa BemlecTB Ne 12 nu Ne 13 usyuaetcs. Co- 
, “acHo aHaqu3y Ha [Ba ocTaTKa deppowena B MOwIeKye nomMMepa Ne 12 x 
2 13 wmeerca 4—5 Metumenos. Bce sBeulectBa He cozepxaT raouga. V.-K. 
MeKTpbt coenmnennli NoNe 9—13 umewr yactorbt B o6sacTH 1000—1100 cm™. 
|) Uccneqopanve cneKTpop 9. Il. p. MoKasalo, 4TO mMowMpeppowenneHbl, 
Onaqaiomve x-compsxKeHNeM MexKLy MeppOlleHOBLIMH 3BeHbAMH, TaK 2Ke 
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KaK M MomMapoMaTuyecKHe yraeBogopoxb (°), MaloT CHrHan 9. M1. p. (cM. 
TaOne Les, 

V3 ra6a. 1 BuaHO, 4TO CHrHaT 9. Il. p. aloT TaK%Ke NOMHMepbI, B KOTOPBIX 
(peppoleHoBble SBeEHbA pasyedenbl rpyrmnoh — CH» —CH2 — (*). B stoi caa3su 
MHT€peCHO OTMETHTb, UTO pM HCCMeOBAHHM AHHOHA qu6eH3naa (°) 6b10 O6Ha- 
pyxeHo, uTo rpynma —CH2z — CH» — He lpenatcTayeT JelokaiIM3salun He- 
CHapeHHOFO BIeKTpOHa MexKAy OOOMMH (eHHbHBIMM KOWIbIaMM. B omnncpiBae- 
MbIX HAMM BeULeCTBAaX, JalOUHX CHTHAJI 9. Il. p., CHPHaJl TEM MeHbIWe, YM MeHb- | 
ie YncO (eppOweHOBLIX 3BeHbeB. B nomMANMZONpOMUeppolenax STOT cHr- 
Hal B Mpesqetax TOYHOCTH H3MepeHHH McyesaeT. 

TlomuMepbt C MaJIbIM MOJI€KYJIAPHbIM BECOM He JalOT CHPHAa 9. 1. p. B pacTBO- | 
pe (GeH30u1) H ator ero B TBEPJOM COCTOAHHM. ITOT pesyIbTaT Tak Ke, Kak H | 

B caydae NMOMHapOMaTHYeCKHX YrIeBOAOpo- 

lee nos (°), MoxwKeT ObITh OObACHEH TEM, 4TOB | 
TBEPOM COCTOAHHH MeXMOJICKYJIAPHBIe 
B3aHMOJeHCTBUA MPpHBOAAT K BOSHHKHOBe- 
HHIO COMNpPSOKeHHH Me@KLY COCeMHHMH 10- 
JIMMEPHbIMH MOJI€KYJIaMH, YTOB CBOIO O4e- | 
pelb IIPHBOJMT K MOABJICHHIO CHrHala | 


A ye eae ps | 
. yt 
aN Bee o.luMepbl, B KOTOpbIX HaOJIO- 


TaeTcH 3TOT CHTHAa, awoT OAHHOUHY!O | 
CHMMeTPHUYHYIO JIMHHIO 9. Tl. p. JOpeHwe- | 
Puc, 1, Cnextpst normomenua x-oxra- BOH cbopMbl. Tlommdeppolenumen, mouy- | 
HOBbIX pacTBopos, J — deppouen, 2— yeHHbIH peakuvel ModMpeKOMOnHALMH, 
ToTHpeppoueHeH C MOI, BeCOM 1000, yaeT WMpokylo MHMIO 9. TI. p. OT 120 
3 — nommyuns0nponusdepponen, 4 — : 
cCneKTp Mortomenua cbeppomenasCCla(?) A? 160 sper, NpHyeM WIMpHHa JHMM 3a- | 
BUCHT OT cCTpoeHua momuMepa. IIpu T1O- | 

HWKeHUM TeMMepaTypbl H3MepeHHA JIMHUA YUINpHeTcA, HaHOoulee CHJIbHO WIMpH- 
Ha JIMHHH MeHAeTCH Y HU3KOMOJICK YJIAPHBIX MomHMepos. [lomHarkanodep pollens } 
J\alOT CPaBHUTEbHO Y3KY!0 JIMHHIO 9. I. p. WHpHHOH 6,4 9pcT., WIHpHHa KOTOPOH 
ca60 3aBHCHT OT TeMMepatypbl. 9-DakTop BCeX OMHChIBACMBIX BeLLECTB, TarOULUX 
3.1. p., OMHAKOB H paBeH 2,00. 
OnpeneeHHe KOHICHTPallu HECMaPeHHbIX IICKTPOHOB OObIGHO MpOH3BOUHT- 

CA ITyTeM CpaBHeHHA HCCeLyeMOro CHrHAa.1a CO CTaHAapTOM, B KayeCcTBe KOTOPO- | 
TO HCMOIbSyIOTCH pasOaBJIeHHble WapaMarHeTHKH. OgHaKO B JaHHOM cJlyyae | 
IipHpowa CHrHada He ACHA HM MbI HE MOXMKEM CUIMTATH, 4TO NOJIYYeCHHbIe YKA3aHHbIM | 
BbILIe CHOCOOOM HUCIa HECIapeHHbIX 3IEKTPOHOB COOTBETCTBYIOT HX HCTHHHOMY | 
uucly. Tem He MeHee, 9TA BEIHYMHA MOXKET CLYKUTb HEKOTOPOH XapakTepHcTH- 
KOH M@rHHTHbIX cBOlcTB cucTeMbI. M3 Ta6a. 1 BuAHO, YTO LWA OTNENbHEIX Ppak- 
IH MOMpeppOWeHHAeHOB C pa3IMUHbIM MOJI@KYJApHbIM BecoM (cm. NeNe 2, 
3,4) 4HCIO HECNapeHHBIX 3IeEKTPOHOB» (N) Ha 3BeHO HMeeT pa3sIHUHYIO BEIMUHHY. 
B HepacTBopiMom nouncdepponenusene (cm. Ne 5) «uncmo HecMapeHHbIX 3JIeKT- 
POHOB» Ha 3BeHO JOCTHraeT aHOMAJIbHO OoJIbLIOH BeTM4HHbI. [lo-BuyHMOMy, 3TO} 
CBAZAHO C KAKHM-TO KOJIJICKTHBHbIM 9ppekToOM (beppOMarHHTHOrO TuMa. 
IIpn usyyenuu y.-c=. CheKTpoB MomMeppoleHHeHOB, PaCTBOPeHHbIX B H- 
OKTaHe, OblIO OOHAPyKeHO, TO CHEKTPbI MOMMpeppOleHHeHOB, aloulHX! 
CHIHAa 9. I. p. B TBEPJOM COCTOAHHH, H NOJIHPepPOWeHHJIEHOB, He HMEIOULMX CHT- 
Hada 9.1. p. B TBEPAOM COCTOAHMH, OTJHYHbI pyr oT Apyra. B cayuae noamnep- 
POMWeCHUJICHOB, JalOuULHX CHrHaJl 9. TI. p., y.- . CMeKTP NMOMHOCTHIO cOBNayae 
c y.-). clekTpom deppowena, pactBopeHxoro B CCla, B KOTOpOM, KaK 9TO OBLIO 
moKa3ano (*), HMeeT MecTO TepeHoc s3apAgqa c oO6pa30BaHHeM HOHHOM mapbl 
Fer*CCla”, 2B cayuae nosmbep pouenweHos, He HMeIOULMX CHTHada 9. II. p., y.-b, 


75 


=20) 


(aa EY ay SIR 
200 250 300 350 400 450 S00 


* 
Hasmune curnasa 9, 1, p, B HCCeMOBaHHBIX CHCTeEMaX HeIb3A OOSACHHTS NpHCyTCTBHeE 
COOTBETCTBYIONLCrO KOAHUECTBA OKHCJIEHHOM (POPpMbI KaTHOHA *eppHUHHUA, OTO ClenyeT Kak H 
MeTO2a CHHTe3a (OKMCJICHHEI€ MpOXyKTbl HepacTBOpHMbI B adupe HW GOensoue), Tak H u3 Como, 


CTABJICHHA NOMYUCHHEIX JAaHHbIX (CM, Ta6JI, 1) c pesydbTaTaMH HCCJeMOBaHHA 9, 1, Pp, CMCKTPOE 
KaTHOHa (beppHuMHHs, 
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! 
7 
-cneKTp OM30K K cnektpy deppouena, cHATOrO B He€HTpaJIbHOM pacTBOpHTese 
_(H-OKTAaHE), T. €. B YCOBHAX, Kora MepeHoc 3apaya OTCYTCTBYeT. 
JI. A. Batomendempyom, A. A. Bepaunpm u ap. negapuo (°) TIpH uccmeqOBa- 
HHH NOMMHYKCOTHAOB M MoOHapoMaTHyecKux yrleBOZOpooB OblIH OOHapyxKe- 
Hbl MarHHTHbl€ CBOHCTBa, HeOObIMHbIe WIA OpraHuyecKHX COeUHeHUH; janee 
&B paGote (°) Obl0 mpeqmo10x%KeHO, YTO AHOMAJIbHbIe MarHUTHBle cBOLIcTBAa pana 
yMOpAOYVeHHBIX OpraHHyeCKHX MAKPOMOJICKYJAPHbIX CTPyKTyp, HAa3BaHHbie 
_ aBTOpaMH «IICeByodeppoMarHeTH3MOM», CBAZAHbI C OOpasoBaHHeM BHYTPHMoMe- 
4 KYJAPHBIX (HJIH M@KMOJIEKYJAPHBIX) KOMIJICKCOB ¢C MepeHOCOM 3apaqa MexKLy 
| BaJICHTHOHACHINCHHbIMH YacTHIaMH. KowieKTHBHOe B3aMMOselCTBHe MeKLY 
 BOSHHKAIOMHMH IPH STOM HecHapeHHbIMM 91eKTPpOHaMU IIpHBOAHT K MoABue- 
_HHIO aHOMAJIbBHBIX MarHUTHbIX cBolicTs. M3n0xKeHHbIe BbINe pesybTATbI 10 


| y.-d. Cile€KTpaM MOryT, B H3BeCTHOH CTeCHCHH, PaCCMATPHBAaATbCH Kak MORTBEP2K- 
' Watoulne STO MNpPeWMOVOWeH Ue. 


4 Vuctutyr 9iemenToopranHyecknx coequHeHnit ' Tlocrynuao 

Axajemun HayK CCCP 20 XII 1960 
HWATMPOBAHHAA JIMTEPATYPA 

PUREE KeoMp giiak, C..Jl.Clocnn, By Tl WloOa mos a.. MAB 1320 136% 


#(1960). *B. B. Kopmak, C. Jl.Cocun, M. B. UuctaxKkosa, . Bucoxomosex- 
roenyiemvot (1909). 2 A. WH. Heemeauos, H.C. Kouetxosa, JAH, 1268 
Mie 2, o07° (1959). 4 A. H. Hecmeauos, H.C. KouetKkosa, P.bB. Mare- 
puxkosa, AH, 136, Ne 5 (1961) 8 JIA. Baotomengbeang, A.A. Bepaun 
(uv ap., Kypy. crpyxtypu. xum., 1, Ne 1, 103 (1960). ® B. B. Boesogackui,C. Il. Co- 
MIOROBHHKOB, B.M. UWu6puxKxun, JAH, 129, Ne 5, 1082 (1959). *? J.C. D, 
)B8 rand, Trans. Farad. Soc., 53, 894 (1957). °° JI.A.Bawmengeubng, B.A. Ben- 
‘Repckud, JAH, 133, 1451 (1960). 


' 


floxnagn AkagemMuu nayx CCCP 
1961. Tom 137, Ne 6 ‘: 


XHMH# 


O. A. OCHMOB, A. M. CHMOHOB, B. H. MHHKHH uw A. J. FPAPHOBCKHH 


AUNOQJIBHBIE MOMEHTbI HMHAA30JIA HW EPO MPOH3BOAHbIX 


(IT pedcmaeaeno axademuxom M. M. Hlemaxunom 14 XII 1960) 


Kuaccuyeckast dopMyia crpoeHus uMua3oua (I) He OObACHAeT OOJIbUIHX | 
BeJIHMYHH JMIMOJIbHbIX MOMeHTOB e€FO IIPOH3BOJHbIX, KOTOpbie, NO JaHHbIM pA | 
ABTOPOB, BapbupyioT B ipezeax 3,6—6,2 D. X1oKKenb, Jaton H SuMMepcOax (*) | 
ONpeWeIHIM JMMObHbIe MOMeCHTbI HMHJa301a HM 4-MeTHIMMHa30Na B HeNOMAp- 
HbIX PaCTBOPHTeAX HW MpHMucaiH HM 3sHayeHHA 6,2—4,8 D. Asropbl npHuan 
K BbIBOLY, YTO CTPOCHHE HMHAa301a COOTBETCTBYeT CTPYKType ONNOAApHOrO HO- 
Ha (II), nomO*KHTeIbHBIN WeHTp KOTOporoO cocpeqOTOYeH Ha HMMOHHEBOM a30Te, 
a OTPHIaTeIbHbI B Pe3yIbTaTe paccpeqOTOYeHHA 3apAfa NO KOMbUY HAXOAUTCA 
B I€HTpe NATHYICHHOLO WHKa. PaccaHTaHHbiii JMMOJbHbI MOMCHT TaKOH CTPyK- | 
Typbl papeH 5,0 D HM yOBeTBOPHTeIbHO COBMaaeT C 9KCHePHMeHTAJIbHbIMU 
JaHHBIMH. 

Oyuako HaMHOrTO GOowee HH3KOC 3Ha4eHHe JHMObHOrO MOMeHTAa N-Me- 
THAUMUasona (3,6—3,8 D), HaHHbie Mencena x Mpugurepa (7) no onpejeneHHio | 
JIMMOJIbHBIX MOMeHTOB HMua30u1a (3,84 D) wu 6eH3HMUAa30na (3,98 D), CripKuna 
u ort-JIpposott (*) (4,08 D), a TakxKe pacueTbI NO MeTOMy MOJIEKYAAPHEIX OP- 
Gur (*) HAOXO CormacyloTCA C AMPHOHHOH CTpyKTypoli HMUa30Na. | 

OpuruHasbHad TpakTOBKa CTPOeCHHA MIpOH3BONHEIX GOCEH3HMUa301a B pacTBO- 
pax Obita mpeanoxena JI. C. Sppocom u B. A. Topati-Koumuem (°), npeqnono- | 
*KHBINMMM BO3MOXKHOCTh OOPasOBaHHA MeXMOJICKYJAPHbIX HOHHBbIX COCAHHE- | 
Hui (III) | 


N =n NH + - 
8 @ Coo 
h , fw” 7 


cD) (ll) (il) 


B CBA3H C H3s10%KCHHBIM IIPeACTABAAIOCb HHTEPeCHbIM IIPOBepHTb BaHHbIe 
pa3JIM4HbIX aBTOpoB (!~°) 10 AHMObHbIM MOMeHTaM HW OOCYAHTb HEKOTOPHIe BO- 
MpOCbl TOHKOTO XHMHYECKOFO CTPOCHHA HMHAa30Na HW ero MPOH3SBODHEIX. 

B Hallux OMbITaX U3MepsaCch JMIEKTPHYecKad MpOHHMaeMOCTh AHOKCaHO- 
BbIX PaCTBOPOB MeTOJOM pe30HaHca B COUeTAHHH C METOOM 3aMeleHHA pH 25° 
M KOHWeHTpalun uMugasonoB OT 0,002 no 0,02 MonapHolt AomM. DnekTpouHaA 
NOJIAPH3aNA PaCCYHTbIBATaCh M10 CyMMe pedpakuHi cBa3ei, ATOMHAaA T0- 
JAPW3alNA He yuHTEIBaacb. Iloqpo6Haa MeToyuKa U3MepeHHi omMcaHa 
pauee (°). 

Tada. | cogepxkuT nowyyeHHble JaHHble O JHMOMbHbIX MOMeHTAX pAka MpoUs- 
BOJHBIX HMUasoNa, a TakxKe N, N’ -yucdenusdopMamuyuua (IV). 

Jjanupie Ta6a. 1 moKasbiBator, YTO BEHYHMHA JMMOAbHOTO MOMeHTA HMHJa30VIb- 
HOroO KOJIbila OMpeesIAeT 3HAYCHHA MOMEHTOB €FO NIpOH3BOAHEIX, COMep*Kalllux 
MaJIONOIApHble 3amectuTemu. I1pH sToM XapakTep KapOolMkKmMYeCKHX sep, 
KOHJCHCHPOBaHHbIX C HMHJa30JIbHbIM, H€ OKA3bIBaeT CYIECTBEHHOFO BJIMAHHA 
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Ha 3HaYeHHe MOMeHTA, KOTOPOMY, TIO HallIMM H3MepeHHAM HM aHHbIM Apyrux 
| apTopos (”,*), Moxer ObITh npunucana BenwyuHa mpuMepHo 4 D. Sto anauenne 
| XapakTepu3yeT MOAAPHOCTh HMHAASOA_HOTO WHKIa B WeOM HU He ONpesemaerca 
| Momextom — NH —CH = N — rpynnuposku, o vem cpugerenbcrByet Bemu- 
| umna 2,20 D, nonyyenuasa namu ya uNOMbHOTO MoMeHta N, N’-qucbenusdopm- 


| aMHyuHa (IV), xopouro copnagatomas c paccuntTaHHoii m0 BEKTOPHOM aJMTHBHOH 
- exeMme. 


Ta6auna 1 

f 

| hg BemectBo | Poo, CM) Poa, CM? wae 

j 7 Fo oy" = 

| 

: 4 | Umuaya3zon 349 ,0 17;95 | 3,99 

f 2 | 4,0-J./ubenuaumuzason 438,9° | 66,20 4,34 

Hy 3 N-atHs-4,0-qupeHHsHMAza30a 427,0 75,69 4o4a 
4 Ben3umuya3son ONaee 34,74 4,03 
5 N-mMetTu 10eH3 HMHasou 380, 4 39,58 4,04 
6 | 5, 6, 7, 8-Terparugzpo6eH3umugason 304,8 34,48 3,98 
U Hadto-(1,2)-umugza3on 398, 4 51,53 4,12 
8 | 3-MetumHadto-(1,2)-umuzason 360 ,3 56,37 3,86 
9 1-OTunnadbto-(1,2)-umuqa3oa 394,4 64,02 4,04 
10 N-stTHmdenautpexo-(9, 10)-umugza3oa 424,0 BA 414 
141 5 (6)-Hutpo6ex3umuya3z0n 765,14 40,43 5,95 
sibs N, N’-TudbennadopmamuguH 16053 60,93 DA} 


Se 


HaOmogaemble 3HaveHHA MHMOJbHbIX MOMCHTOB MPOW3BOJHBIX HMHJa30.14a 
“He cormacyloTcaA c MpeANo1oKeHHAMH O MOJIHOM MOHH3alHH HMHa3o/bHOro 
_ Kowbia (11), a TakKxKe MpOTHBOpeVaT NpeCTaBJeHHAM O CYINeCTBOBaHHH KHCJOTHO- 
| CHOBHOPO B3aMMOjeHCTBUA, NPHBOZAMWerO K OOPa30BaHHIO M@EXKMOJIEKYIAPHOrO 
- MOHHOTO coequHeHusA (III). 

J|MMOJbHEIe MOMeHTH! coeqHHeHHH THMa (III) asasioTcs BeHYHHAaMH Mopsz- 
_ xa 14—19 D (*). Kpome Toro, mpH noq06HOM CTpOoeHHH MpOu3BOZHbIX HMM Ja30sa 
_-¥ OeH3HMHa30Ia CeTOBaNO Obl ORKUAATS OOMbUUX PasIM4HH MexKy MOMeCHTaMH 
HeaJIKHMpOBaHHbIX WH aJIKWJIMpOBaHHbIX COeCAHHCHHH, TaK Kak NocwleqHHe, He 
“MMe MOABYXKHOTO BOOpORa, HE CMOCOOHbI K TaKOMYy coseo6pa3soBaHnio. Pe- 
3YJIbTaTH, MIpvBeeHHbIe B TaOn. 1, MOKa3bIBalOT, YTO AMMOMbHbIE MOMEHTHI a.l- 
KMJIMPOBaHHbIX H HeaJIKWJIHpOBaHHbIX MpOv3BOQHbIX HMHas0Na MOUTH CoBMa- 
jar. 

Takum o6pa30M, HH KmaccMyecKad (opMysla cTpoeHHA UuMugasona (I), HH 
CTpyKTypa BHyTpeHHel comH (II) uM MexKMONeKyAAPHOrO HOHHOTO coequHeHUs 
(III) He OO6bACHAIOT 3HAYeCHHH AUNObHBIX MOMCHTOB MpPOW3BOHbIX HMHJa30.14. 
AHOMAJIbHO OoOJIbIIHe BEJIMUHHbI MOMEHTOB HM a3sos1a H 4-MeTHIMMHa30Na, NpH- 
BeweHHbIe XioKKelem (1,8), MoryT ObITb, I1O-BHHMOMY, OTHECeHEI 3a CyeT TOFO, 

- aTO B yKa3aHHbIx paGoTaxX MpOW3BOAMNCh U3MepeHHA CAMUIKOM KOHI[eHTpHpo- 
| BaHHBIX pacTBOpOB, BCJeACTBHE Yero He yMalOcb U36eKAaTb HANOMKeHUA spekta 
accolMallun. : ‘ 

OTKJIOHeHHe 9KCHEPpHMeHTAMbHO HaliJeHHbIX 3HaYCHHH NMMOJIbHbIX MOMEeH- 
TOB OT AIMTUBHBIX BEIMYMH OOLACHACTCA NOMAPHSallNeH HMULa3ONbHOLO KOJIb- 
wa B Hanpapsenuu C = N-cpasu (V), OfHaKO cTeMeHb NOApHsalluH RaleKa 
_ OT O6pa30BaHuA HOHHOM CTPyKTYyPpbl. 


co A FT 


CeHy 
No £3 
S 
ScH 
Cghis—=-N 
I 
H 
(IV) (Vv) 


Hanpapmenne MOMeHTa HMHa30JIbHOPO KOJIblla MOWKET ObITb OMpeeeHO U3 
3Ha4eHUH JHMObHbIX MoMeHTOB 5-(6)-HUTpoGeHsHMUJaso7a (5,95 D), uMujasouIb- 
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HOrO WHKaa HW HuTporpynnE (3,95 D). Yroa 0 Mexgy HalpaBeHHsAMU MOMeHTAa 
HUTPOrpynlbl HW HMMLa8ONbHOrO IWMKIa COCTAaBJIAeT 


2 2 
aaincs UNO, — Pum 


§ = Arecos = melt 
“UNO, Mim 
PoctoscKHi-Ha-Jlouy Ilocrynut0 
TOCyapcTBeHHbIt YyHHBepCHTeT 12 XII 1960 


WHTHPOBAHHAA JIMTEPATYPA 


Datow, E. Simmerns bach) Zsa phys: Chemp soa co 

n,.A.Friediger, Kgl. danske vid. selskab. Mat.-fys., 
20, 1 (1948). 3 Ya. K.Syrkin; BaShott- Wy ov ayeActa physicochiimmuiksss 
20) 397 (1945) “4 LE. Or ged th. Go tat re) lil Wee D pip celemes am Com OnaiataOnin 
Trans. Farad: Soc,,.47; 113 (1951); ® A. Cl 3S bipo cy ab. A Wlonprait = Keoim yore Ox 
28, 697 ((1951), 8 O) A; Oicwmo By) DKOXS 9 2657 322,956) eleanor deers. 
¢. A. Gratis, Trans, Ragad, Soc, 32, 585) (1986)F We Hl ukeikeesl Wem ias aetnelitaze 
Ber., 74, 652 (1941). 


TS Wis ac kent ani 
(1940). 5 * Ke AL Jee ns 
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} WTokaann Akagemun Hayk CCCP 
1961. Tom 137, Ne 6 


XHMH A 
Tr. A. PABAEJIb, H. A. KPHT, JI. A. WYKYHHA wu akagemuk M. M. WIEMAKHH 


| M3Y4EHWE NYTEM CHHTE3SA NENTHAHOM 4ACTH 
IPPOAJIKAJIOHW OB * 


Hecmotpa Ha Oosblioe YHCO HccMeqOBaHHH, MOCBALLeCHHbIX U3y4eHHIO XH- 
“MH 9proaiKkaIOHJOB, CTPpOeHHe MeNTHAHOH YaCTH STHX COeIHHEHHM Heb3A 
‘CUHTATb OKa3aHHbIM. YcTaHOBJeHO, 4YTO MenTHAHaA YaCTb MOVIeKyJ 2proaul- 
i KaJOHAOB NpelcTaB.AeT COO TpuNentTHA, B KOTOpOM C-KOHWeBOi AaMHHOKUCIO- 
Tol Bcerga sBaAeTCA MposMH, a N-kKOHeBOH AaMMHOKHCOTOH — OHA U3 ABYX 
a snORRC HOT, a HMeHHO 4-OKCHaJlaHHH WIM %-OKCHBaJHH. ITOT TpH- 
NeNTHA 3aMKHYT B WAKI, AIA KOTOPOrO Mpesox*KeHO WBE CTPYKTYpbI: WHKJIO- 
/jeticunentuguasd (1) (*) u wuksobyas (II) (?). Kpome Toro, mo Halley MHeHMIO, 
| MOXKHO PacCMaTPUBaTb kak PaBHOBeposTHyt0 u crpyKTypy (III), B KoTopol AUKe- 
| TOMMMepasHH allHMpOBaH OCTaTKOM OKCHaMMHOKUCJOTEI. OgHako caenyer 
| IIpH3HaTb, YTO HH OHA H3 STUX CTPYKTYp MOKa He MOMKET MOMHOCTbIO OObACHHTb 
BCeX TIpeBpalleHHH, MPOMCXOAALLAX C MOMeKYJON SproamKaOHAOB B Pa3sJIMYHbIX 

ycnopuax. He uckmoueHo TakxKe, YTO 9TH TPH COpMbI cMOCOOHHI K B3anMMorIpe- 
BpallenuaM. B yacTHOCTH, Ha BO3SMOXHOCTH NepeXoza WuKTOLeNMcuNentTHAHON 
opmpr (I) B WHKIObHYy10 (II) nyrem TpaHcaHHyJApHOrO B3aMMOseHCTBUA CIOXK- 
HOSPHPHOK M aMHAHOH rpynm yKa3piBamu eme B 1955 r. Koa u Burxon (°). 
_B To xe Bpema Ipo6 u Meliep (4) paccmarpusatot crpyktypy (III) kak mpome- 
7KYTOUHO BOSHHKAIOMLYIO H3 WHKIONbHOH cTpyKTyphi (II) np TepMHy¥ecKoM pac- 
“ULeMJIeHHH MOIeKyJI 9proamKaouyos. 


‘q me ie Reon R 
OCI ) ’ OH 
= NC N ly we ; oe! ae C . 
| 


CO—NH CO CO—N. CO coast : 
a N60 


ae 


cy ci an ® 


OHM H3 TlyTeli pellleHua BOMpOca O CTPOeEHHH NelTHAHOU YacTH 9proalKao- 
HOB MOx*KeT ObITh CHHTe3 HX NenTHAHOrO *PparMeHTa, a TakxKe H3y4YeHHe Ha MO- 
| JICMbHbIX COCMHEHHAX BO3MO2KHOCTH TAYTOMEPHbIX WIM H3OMepHBbIX MpeBpallle- 
“Hut Tuna (I@IIZII1). B caa3u c sTHM HaMH Obl CHHTe3HpOBaH TPHIeNTHI, 
B KOTOPOM BOCIpOH3BeqeHa MOCIeOBaTebHOCTb AaMMHOKHCJIOTHBIX OCTATKOB 
3proTtamHHa—N -G6en30H1-4-OecH3HOKCHaaHMIPeHuaaHHIMpOMMH, a Takx*Ke 
‘ero anasor — N-6eH30n1-a-6eH3HIOKCHTIMILMIeH Naa pO. 
TipwHiwnvaibHad BO3MOXHOCTS CHHTeSA MeNTHAOB, COepAallUX B KavecTBe 
N-kKonuepstx amunokucsor octaTku N-allusi-a-OKCH- (WIM 4-aJIKOKCH)-a-aMHHO- 
KUCHOT Oba HAMM ycTaHoOBJeHa paHee (°), IpHYeM JIA CO3JaHUA NeNTHAHBIX 
CBA3eH Ob HCMOJIb30BaHbI OKCA3O0JIOHOBLIN MeTO WH MeTO AKTHBUPOBaHHbIX 
adupos. B ganpnelitiem Mbl Hau, YTO Take MelTHAbI MOryT ObITb c ycrieXoM 
TOJYYeHBI H KAPOOMMUMUAHLIM MeTOJOM, IpHYeM MpHMeHeHHe Covlee yCTOHUMBBIX 
a-ankoKcu-N-allusiaMHHOKHCJIOT JlaeT Oovlee BLICOKHE BbIXOJbI CJIOXKHBIX 3pH- 
pOB MenTHAOB, a pespalileHve NOCNeqHHX B KUCJOTHI, B OTMMYMe OT S*pupoR 
eNTHIOB CO CBOGOMHOH %-OKCHIpynnoit, MOKeT ObIT OCYIMIECTBIEHO ULeIOUHbIM 
_TUspOJIH30M. 
} O7u qanupie no6yzu1M Hac M30paTb B KayeCTBe HCXOJHBIX BeLLeCTB B HaCTOA- 
wel pa6ote N-GeH301.1-a-GeH3uOKCHAMMHOKHCAOTHI, YTO CO3aeT BOSMOXHOCTS 


bs 
* T]peqpapHTeJIbHbIe pe3syJbTATbl STHX uccleqoBaHHi Oblwin ooweHb! B 1958 Tr. Ha 
” nenTHaqHOM cummo3svyme B IIpare 4 B 1960 r, Ha 3-mM MenTHAHOM CiMMO3sHyMe B Baseuie 


Oe 
d 


*(x) BH BELHhD 


‘WKHWBLO WAGE OU LVOXING sxx 


“IOHO © +e 
“o@Z) — Igy udu woLHaeru ({x1) 4 (VXI) BQ0du BeHAROIOND 
gy'L WG'L 96+ Gg sonpdony "9. |= "HO JAX 
L9‘L | &8’9 0169 Wc'L | 6° 26'89 #406 1g HO? ef NVI gyl=erl 8HO *HO VAX 
04S 66S GLiL gi'9 00°89 €6'L 06'S £0‘89 oo— 69 aoupdony H H VIAX 
06 aoudony *HO H WAIX 
969 e9G Z6'L SLL WW sonddony H 5HO IIAX 
6S‘L ZH'9 91°69 HG‘L £6°9 26'89 18 HoO}d eH aNend{] 6GI—LGI ®HO ®HO AX 
ZES 60 16h 86'S §6'L9 86'L 06'S €0‘*89 Peri! HOM +14 0°V €8 mIrdy OSI—9LI H H IAX 
| orjdew *HO H AIX 
rx00D *y alah Sh oye s we) 
a | | 
| of HEN CDMA O Na eoHHL AYHLuUAanbHd | 
Wh 9oF to'9 26'S 64°69 10‘9 18° 66°69 LY 08 HOM %08 CH Wendy] 16—S6 H B5@) qIx 
26'S 1F'9 OL‘OL g0'9 org ay ‘OL 4288+ ve HOM eH Mendy] #1971071 "HO 8H axI 
0oY 944 49'9 L¥‘9 99°69 1z'9 18° €6'69 g*q+- G6 oonpdony H Geb) VIX 
O19 g1'9 9g ‘OL 80'9 O19 65 'OL +9 gy HO}A SH ss «I VI—-O41 “HO “HO VXI 
LEY cey LL‘9 Ly‘9 9¢+- 08 sonpdony H H qx 
ze‘9 | 02'9 GlOL z9 | 18'S £6°69 68-+ el soupdony "HO H QA 
oY ce ang WL‘ Gy ‘G9 6c' £7'69 Sie &6 HO}d en HHH LORL YT] GLI~ELI H H VX 
519 109 1% 18° £669 ce— Gy HOM ©" lsvsy yVI—CYT "HO H VIIA 
ogy 99Y €n'9 9L soupdony H 3 © (0) IX 
WO gI‘9 GS‘ OL 809 org oy ‘OL 16 Hold &H NVIY gGI—F1 ®HO *HO XI 
LUY Ze ord 29'S 0G°69 Lyd 66° 6y'69 8 }AOOV fH Mrsy WWIII H H 5 
16‘9 80'9 GL HOV &h vay 16--88 =e) H IIIA 
‘Hs ay 00°H’D 
PMOOOHDHNOD(4)00°%HO"H"D CPUS MMH L MOU HW YT 
“Yue “hid N H fe) N H S HOI 4 ¥ 
‘Ti n] “toxidg BuReHLLeLoHd Y Cafe UG ML si Psi ‘a0 


(QHHBaOdLHL) “a "W 


% ‘OnorHr fy 


% ‘OHO gG 


0G 


| elurOr | 


AON NLU XIVHHOHALOU RENVRHe dITHHRY Vl 


BALIHOMD 


37 


. 


ae uC 


Nepexofa MyTeM PHAPOFeHOIH3a OT MeNTHAOB, ComepxalllHX OCTATKH a-aJIKOKCH- 
G@-aMMHOKHCJIOT, K MenTHaM co CcBOOOAHOH a-oKcHrpynnol. Yenosusn otuenve- 
HHA OeHSHILHOK rpynibl Obiwiu pexBapHTebHO U3yYeHHI Ha NpHMepe GensH0- 
BbIX adupoB N-Gens0n-o-SensuoKcurauuuna Hu N-6eH30n-a-6eHsuOKCH- 
alaHHHa, MpH4eM yanocb JOCTHTHYTb MOIHOrO AeOeHSHIHpOBaHHA pH 20—25° 
M HOPMAJIbHOM JaBleHHu BupHcyTcrBuH 10% Pda yrue. Batux xe ycnOBHAX 
u3 Qunentuja (XA) Obit nowyyer N-Gen30na-o-oKcurmnuna-L-penniananun. 

Konjencaluet pauemwyeckux N-G6en30nN-a-GeH3HIOKCH-a-aMHHOKHCIIOT 
(IV) a (V) c sbupamu DL-denunanannna (VI) 8 npucyrcrBHH AuUMKOreKcua- 
KapOoqMuMnya ObLIM NOMYYeHbI COOTBETCTBYIONINE palleMHyeCKHe HTMeNTHIL 
(VIII) u (1X), ompimenubie 3aTem B KucmoTHI (X) u (XI). Mocnequue B3anmozeit- 
cTBveM c aupom DL-nposuna (XII) 6ni1n mpeppajenbt B sup TpunenTHOB 
(XIV) wu (XV) u, nanee, B kucoTH (XVI) u (XVII). 


(CgHiyyN=)2C * 
CsHsCH,OC(R)CO2H +4- HgNCHCO.R’ ———- CgsHsCH,OC(R)CONHCHCO,R’ — 


| | 
CgH;CONH CsHsCHy CsHsCONH CeHsCHa 
(IV) :R =H (dl) (VI): R’ =CHs, GHs(DL) (VIII): R = HR’ = Gos (d/—DL) 


(VIIIB) : R = H,R’ = CHs (d —L) 
(1X) i R = re = CHs (dl — DL) 
(IXA); R= R’ = CH, ({—L) 
(IXB):R =R’ = CHs(d— L) 


OH- f— |) (CaHyN=),.C 
—— CsHsCH,OC(R)CONHCHCO3H ++ oe SG 2 SE 


CsHsCONH  CsH;CH2 boocn, 
(X):R=Hdl—DL) (X1):R =CH,(dl—DL) (XII): (DL) 
Peay) RH (IL) OCXTAYS R= CH, USD) (XIN) +) 
(XB):R=H(d—L) (XIB):R =CHs(d—L) 


f Saw ets ae 
—» CsH;CH,0C(R)CONHCHCON a —> 
i ae 
CsHsCONH CgHsCHe COOCHs, 


iv): R = H(di —DL.—DL) (XV): R= CHs (di— DL —DL) 
(XIVA):R=H(i—L—L) (XVA): R= CH, (1 —L—L) 


—+ CcHsCH,OC (R) CONHCHCONS 
Se 
CsH;CONH CesHsCH2 oon 
WeVi) R= H(d’—DL— DL) (XVM): RCH, (df ~ DL — DL) 
Povey 7 R= HL —L) 

Sayaua NomyyeHHA MenTHAOB, CoOepxKallMX OCTATKH ONTHYeCKH AKTHBHBIX 
4-3AMeULCHHbIX @-aMHHOKHCJIOT, Oblia yCMelwHO pellieHa MyTeM KOHJeHCaLHH 
palemuyeckux N-aluJ-a-6eH3HJIOKCH-4-aMHHOKUCIOT C SPHPOM ONTHYECKH Jes - 
TeIbHOH AMMHOKUCUJIOTHI MH MOCeMyIOMULero pasjeJIeHUA OOpasylOulUXcA TIpH 3STOM 
sMacTepeousomeposB. Tak, KoHyencalueli patemuyeckoro N-6en30HJ1-a-OeHsn- 
oxeuramuuna (IV) .¢ meranosbim spupom L-denuuanannna (VII) Opita rosy- 
yeHa CMeECb JMaCTepeOH3OMepoB, paseeHHaA KPHCTaMIM3alHeh M3 CNMpTa Ha 
JiBa CTepeov30MepHEIX o*pHpa [HNeNTHAAa (VIILA) u (VITIB), a ompiiennem atux 
coelvHeHuit. Obl MomyueHbI cooTBeTcTByIoMMe KucOTH (XA) u (XB). Takum 
2Ke O6pa30M u3 pallemuyeckoro N-GensonvI-a-OeHsHoKcnasanuna (V) x spupa 
(VII) Opi cunTesnpoBanbi coequHenua (I XA) u(IXB), asatem (XIA) u (X15) *. 
Konjencaunelt oqnoro u3 M30MepHbIX juMnenTHAOB, auMeHHO (XA) Cc MetuH- 


* TlockobKy MpH conocTaBsenuH coesKHeHHh (VITIA) wu (IXA) ¢ coeqHHenHamH (VIIIB) 
u (IXB) ormevaetca noJloxKHTeJbHbII CABHT ONTHYCCKOM AKTHBHOCTH, MOXKHO CUHTATb, UTO B Coe- 
aunennax (VIIIB) u (IXB) acummetpnueckH atom yruiepofa, NOMeyeHHbIn ear are oO6ula- 
naet (+-)-akTHBH )CTbIO, H MOsTOMY ero KON*PHTYPalHIO MbI yCJIOBHO 6o3Hayaem jk dng ne 
aunenua (VIIIB), (IXB) u 7, 2, oGosnayenb! Hamu Kak d — L, a coequnenns ( aes ) 
HT, 2. — kak / — L (cm, cxemy, a Takxe Tan, iN}. 
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mopbim apupom L-npomuna(XIII), Gp nonyyen sup (XIVA) u u3 Hero — 
cooTsercTBylomasa KucmoTa (XVIA). Takum xe MyTeM M3 ZByxX cTepeouso- 
MepHBIX yunmentugos (XIA) u (XIB) Opwim nomyuenbl CooTBeTCTBYyIOUIHe SpHpbl 
TpunentugoB (XVA) u (XVB). 


TlonyyeHnue 9PuUPOB NeNTHAOB H HX OMEIMeEHHE 


Kougzenucamus. K cycnen3suu 0,01 mona N-6eH30H1-4-6eH3HIOKCH- 
¢-AMMHOKUCJOTEI WIM WunentHya B CHeCls (mpu nomyyennu (VIII), (1X) (XIV), 
(XV)) ua B TeTparuzpodypane (mpu nomyyenun (VITIA), (VIIIB), (IXA), 
(IXB), (XIVA), (XVA), (XVB)) npnGaBasioT cHayala pacTBop supa aMHHO- 


Kucaotsl (VI), (VII), (XID) uan (XIII)* (0,01—0,012 mona), a 3aTem QuUMKIO- © 


rekcnkapOoguuMuya (0,01 Moma) B Tom xe pactBopuTete. Uepes 20—25 yac. 
IIpHOaBIAIOT HECKOJIbKO Kall@ib JI€QAHOH YKCYCHOM KUCJIOTHI, BbIepKUBalIOT 
1—],5 uaca npn O—5S° u OTHUI_TPOBbIBAaIOT BbIMABIUHH OCaLOK JMIWMKIOreKcH- 
MO¥eBHHDI. PacTBOpHTesb OTTOHAIOT B BaKYYMe, OCTATOK PaCTBOPAWOT B 3THJI- 
alleTaTe WIM Scpupe, pacCTBOP MpOMBIBaIOT ToceqoBaTeIbHO 4% NaHCOs, Bogoi, 
5% HCl, Bozo u spicymmmBatotr NazSO4s. OctaTokK mocae yaJleHHa pacTBo- 
puTeIA B BaKYYMe WIM Cpa3sy MOBepraioT OMbIIEHHIO WIM KPHCTaIA3y10T U3 
COOTBETCTBYIOILerO pacTBOpHTeA (cM. Ta6u. 1). CmMecb WHacTepeOH3OMepHbIX JH- 
M€NTHAOB pasqesIOT MHOTOKpaTHOH (4—95 pa3) KpHcTaM3allMeH M3 CMMpTa. 
Visomepbl paga A pacTBopsloTcA B cCHupTe Tpyf—Hee, 4eM H30Mepbl psga Bb. 

Ombpaeuue. 0,01 Mona supa Qu- HH TpHMenTHya pacTBOpAIOT MIM 
cycneHqupyioT B 25 Ma MeTaHowla, mpHOaBasiot 0,015—0,018 moma 2N NaOH 
W repemewuBarT 0,o—1 uvac mpu 20—25° ((VIII), (VIIIA), (VITIB), (XIV), 
(XIVA)) uaa mpu 35—37°((1X), (IXA), (IXB), (XV)). Wpu6apasor 15—20 ma 
BOJbI, PHJIbTPYIOT, M€TAHOJI OTTOHAIOT B BaKyyMe, H SKCTparupyioT spHpoM 
HJIM STHIalleTaTOM HEOMBIJICHHOe HCXOWHOe BellecTBO. BOAHBIM pacTBOp MOAKHC- 
asiot 10% HCI, 4 nonyyeHHble MenTHAbI OYMULAIOT KPUCTaM3ainel (cM.Tabu. 1) 
WIM TepeocaK {aroT 43 ONKapOOHAaTHOFO PacTBOpPa COMAHOM KUCJIOTON. 


BoccTaHOBHTe€AbHOe FEOCH3HAUPOBAHHE 


BeulecTBO THApPHpyiOT B CNHpTOBOM pacTBope mpH 20—25° u HOpMaJIbHOM 
J[aBJICHHH B IIpHCyTCTBHM paBHoro Mo Becy KomuYecTBa 10% Pd/C, pacrBopuTemb 
OTTOHAIOT B BaKYYMe, OCTATOK pacTHpaloT Cc 39PHPOM HM OTDUAbTPOBbIBAIOT. 

liz 0,5 r Gex3uao0Boro apupa N-GeH30H1-2-GeHSHIOKCHTIIMIMHAa MOdyyeHoO 
0,22 r (84%) N-Oex30na-a-okcurmuunna (7), 43 0,5 r 6eHsuoBoro amupa 
N -6eH30H1-4-OeH3HIOKCHataHHHa—O, 17 r (71%) N-GeH30nI-c-oKcnanaHuHa ("), 
a u3 0,27 r N-6en30u1-4-6eH3HI0KcHraMuM-L-pexusananuna (XA)—0,19 r 
(90%) N-6ex30na-2-oKcnranuua-L-penuiananuna; T. mi. 156—158° c pasa. 
(13 crupta). Mow. Bec: HaliqeHo (THTpoBaHHe) 343, BEIaHCeHO 342. 


_ {Haiigeno %: C 63,33; H 5,41 
CisH130sNe Bprancseno %: C 63,12; H 5,29 


Vuctutyt 6Hosoruueckoli WH MeQHIMMHCKOM XHMHH Tloctynuuio 
AkayeMHH Me2HIHHCKHX Hayk CCCP 18 I 1961 


UWMTHPOBAHHAA JIMNTEPATYPA 


+ W. A. Jacob's, L. GC. Craig; J. Biol. Chem, 129) 4191908); G. Barges 
Handb. d. exp. Pharmakol., Erganz.-Werk, 6, 84, 221 (1938). 2 A.Stoll, A. Hof- 
mann, Th. Petrzilka, Helv. chim. acta, 34, 1544 (1951).. ® L. A. Cohen, 
B. Witkop, J. Am. Chem. Soc., 77, 6595 (1955). 4C. A. Grob, W.Meier, 
Helv. chim. acta, 39, 776 (1956). 5M. M. Ilemaxnu H, (AS Pease dip a bes Ge claas 
Mau, TAH, 107, 706 (1956); Mc. M. Chemiakine, E.S. Tchamanet al., Bull. 
Soc. chim. France, 1959, 530. G. Kupryszewski, T.S okolowska, Acta 


biochim. polonica, 4, 85 (1957). 7E.C. Wa» 7M: } 
1360" (1958) ( ) aman, M. M. Ilemaxn u, )KOX, 25, 


* t c 
MetwuJoppie sbupst DL-npomnua, L-npoanuna u L-benviatanuna Obiuin MOJyYeHbI B Br De 
ora) C BbIxoqOM 75 — 80% xelicrBHem SOCls Ha pacTBop aMHHOKHCJIOTHI B MeTaHOse 
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Aoniaage Akagemun nayr CCCP 
1961. Tom 137, Ns 6 


XHMH 91 


Akayemuxk A. B. TOMUHEB, T. M. EFOPOBA, B. B. BA3MJIEBHYU 
uB. HM. EBCTA®bEB 


MCCJIEMOBAHHE HUSOMEPHDBIX OKTAJIHMHOB 


OKTaJIHHbI TIpHBJeKaIw BHHMaHWe MHOrHX UccaeqoBaTeeli. X1OKKeNb 
*B CBOHX H3BeCTHBIX paOoTax MO CTepeOXHMHM OUIMKIMYeCKHX COeMMHeHHI T0- 
“yual M W3y4a Bce H30MepHEIe OKTAIHHI. Typosa-Ilouak onncana Heo6paTu- 
\ MbIH KaTaiM3 TpaHc-A-2,3-oKTanMHa Haq MamalusupoBaHHbIM ac6ectom (?), 
a JIuuctey ¢ coTp. HcceLOBa/ JHCMponopuHOHUpoBaHHe STOPO *Ke yrseBogqopona 
u A-9,10-oxTanuHa B NpHcyTCTBHH MIaTHHOBbIX H MasWaqueBbIX KaTaJIH3aTo- 
pos (*). HeoquokpaTHo onucbiBaocb B3aMMOJelicTBHe OKTAIMHOB C pa3/IM4HbIMH 
OKUcAMTeIAMH. Tak, o30HHpoBaHHe A-9,10-oKTamMHa B OMpeyeeHHBIX YCOBH- 
AX IPWBOJMT K WHKNOMeKanAuony-1,6 (°-°) —ucxoqHoMy MpoxyKTy cunTesa 
mpocreniuero asyena. BoccTaHoBuieHveM WHKIOJeKaHAHOHA MOA WHKJIO- 
jekanguon-1,6 (°). Stor *e AuoN Obl CHHTe3HpOBaH Yepe3s OKHCb OKTAaIMHA, 
nowydeHHy!0 oKucaeHHeM A-9,10-okTamHHa MepeKucbIO BOOpoa B MypaBbH- 
HOW KucooTe (°). PaHee okuCb OKTamHHAa Oblia NOJyYeHa OKHCIeHHeM Toro »xe 
yruleBosopoyza Tepekucbio Gex3o0nua (°,”). OKTaMHbI NpHMeHAHCb B peakILHAX 
asIKHIMpoBaHHa (8), amnmupoBaHua (°), r4apodpopMuanpoBanna (1°) u Ap. 
Bostbiioe MecTo B paOoTax MO OKTaJIMHaM 3aHHMAIOT MeTOJbI HX NOyYeHAA 
WM usenTupuKaunn. Bo MHOrHX cay4yaAX Np CHHTe3e MOTyyalOTCA CMeCH H30Me- 
pOB, Maso pa3muuatoulvecs Mex jy cool M0 cBolicTBaM. TpyHOocTH Mo pa3jevie- 
HUH TaKHX cMeceli He BCerma yaBaloch MpeosomeTb, O YEM CBHICTEIbCTBYIOT 
| pacxo*KeHHA B CBOHMCTBaX OJHUX H TeX 2K€ OKTAJIHHOB, ONHCAHHBIX Ppa3HbIMH 
apTopamu. Iloka emule He MpHXOXHTCA TOBOPHTb O KaKOM-w1HOO OOUeM MeTO]e 
AaHalH3a OKTaIHHOB. Jima HYJeCHTHPUKALMA OKTAIMHOB JO MoceqHero BpeMeHH 
TIPHMCHAJIMCb PlaBHbIM O6pa3s0M HUTpO3oXIopHpoBaHHe uM OKUCTeHNe. Hurpo- 
s30xnopug A-9,10-oKTanuHa (9-xo0p-10-HuTposoyeKaHH) —rosgyOble KpH- 
_ cTasuIbl c T. mut. 91°; OH MOxKeT ObITh NOyYeH C XOPOLIHM BHIXOJOM, H ero JerKoO 
_ OTCNIUTb paCTBOpeHHeM B alleTOHeE OT OOpPa3yIOWLAXCH OJHOBPeMEHHO B MaJIbIX 
KomMueCTBAaX GeNbIX HUTposoxsopHz0B wHc-A-2,3- u A-1,9-oKTanHHoB. ITH 
MpOLYKTbI MWaBATCA Cc pasoxKeHUeM: MepBbili npu 186°, a BTopoll, B 3aBHCHMO- 
CTH OT CKOpocTH HarpeBaHua, oKOO 121—135 unu 142—143°. 
Hepegko Jit HseHTHpUKALHH OKTAIMHOB MpHMeHAIOT HX OKHCJIeEHHE B COOT- 
| BETCTBYIOIHe KapOOHOBLIe KHCJIOTHI C MOCeLYIOWWUM ONpeseeHHeM Temilepatyp 
waBleHud Kucnor. ,Jlua usyyenua crpoenua unc-A-1,2- nu A-1,9-oKTamHHoB 
TIPHMeHAJIM OKUCIMTeIbHEI THAPOJIM3 KOMIJI€EKCOB 9THX YFeBOROpOMOB Cc Ye- 
THIPCXOKHCbIO OCMHA, IPHBOAAMMH K OOpasoBaHHIO KPHCTaMIMYECKUX NeKaJHH- 
quonos (#,12). laa BpiacHennA nodoxKeHUA WBOKHOK cBA3sH B A-9,10-oKTamuHe 
3TOT YreBOMOpO OKUCIANIM B OKHCb OKTAIHHa, a OKHCb THpaTHpoBaJIH 
B COOTBETCTBYIOULHH PIMKOJb, KOTOPHI 3aTeM JernApaTHpoBalH C OOpasoBaHH- 
eM TrekcamuHa (’). 
|) CpaByutenbHo Maio JIA USyYYeHMA OKTA/IHHOB IpHMeHAJINCh CICKTPaJIbHble 
metogpr. Kone cnumasa uudpakpacuble cnekTpbl wuc- 1 Tpaxc- A-1,2-oKTaJMHoB, 
Ja taxwe A-1,9- u A-9,10-oxranunos (#2). Cakyupo Kumypa u3yua cieKTppl 
/ unc- A-2,3-oxTauHa B ybTpapuomeToBol o6acrn (7%), a Koubpaylt — crekt- 
| ppl KoMOmHauMouHoro pacceanusa Tpanc- A-2,3-oKranuna (™). XioKKetb H Pex- 


1381 


ews. 


a 


Tur ompegensiu A-1,9- 1m A-9,10-oKranMHbI B MX CMeCH C MOMOUIbIO yIbTpapuc- 
JICTOBLIX CIEKTPOB HX HOMHEIX KOMIeKCcOB (**). 

B wactosell padoTe H3y4alucb CIeKTpbl KOMOMHAIHOHHOTO paccesHua 
nuc- A-2,3-oxtamuHa, A-9,10-oxranmuna u cmecu A-1,9- un A-9,10-oKTanuHoB. 


IKCHeEP UME Tabu aa Ura Grivis 


JIA NOWyYeHUA OKTAMMHOB CYHKUA WHC-WHC-feKanon-2 c T. m1. 103°, Bpize- 
JICHHDbIT 13 CMCCH H3OMePOB (PUIBTPOBaHHeM H NepeK PHCTAaJMH30BaHHbIii H3 JIMTpo- 
una. ILnc- A-2,3-okTaIMH Obi.1 MpHroTOBeH MerHypataynweH STorO AeKasoNa, 
a A-9,10-oKTamuH Obl MOyYeH B pe3yJIbTaTe H3OMePH3al\HH, HMeBILeH MeCTO 
mpW jerumpataunu. OOpasopanuve A-9,10-oKTanwHa Np JerHypaTamuu cMecu 
jleKano0B B MpHcyTCTBHH XJOpHcToro WHHKa NoKasan XioKKenb (*). JInuctey 
NOVY STOT yreBOAOPOA MPH eruApaTalun Tpanc-7eKaiola-2 B IpHcyTCTBUN 
emecu optocbocopHo KucAOTHI Hu docpopHoro anrugpusza (**). Ognospemenno 
6bI0 NOKasaHo, ¥TO TpaHc- A-2,3-OKTaIHH JerKO H30MepH3yeTcA C OOpas0BaHHeM 
A-9,10-okTamHHa. 

Hamu yaa nosyyenua A-9,10-oxTamHHa cmecb 200 r WHc-uNC-eKaslona-2 1 
70 r optotboctopHOH KHCJIOTHI NOCTeMeHHO MpH MeXaHHYeCKOM TlepeMeluuBaHHH 
Harpepastacb 20 200° c HempepbIBHOH OTTOHKOH MposyKToB peakunu. Tlomyaeno 
106 r (61%) yraeBoqopoxoB, KOTOpble WIA yAaeHHA HelpopearMpoBaBluero 
AeKanoia KMMATHIMCb B TeyeHHe 2 Yac. Ha HaTpHeM. BuljerteHHbId MpolyKT 
neperoussicd Ha HaTpHemM Hu uMen: T. Kun. 188—189° (767 mm), d;’ 0,9076, 
n2 1,4940 u Mow. Bec 134. JlelicTBHeM H30aMHJIHUTPHTa H COJIAHOH KUCJIOTHI 


mp — 10° u3 5,5 ma BeulecrBa nomyyeHo 2,3 r (381%) HuTposoxaopuzoB. M3 
HHX C MOMOLLbIO alleTOoHa BbIfemeHo 0,1 r GembIx KpucTado0B c T. na. 125—127~ 
vu 2 r —romy6pix c T. ma. 90°. Momyuenubie aHHble CBUJETeIbCTBYIOT O TOM, UTO 
B YCAOBUAX OMbITa OOpa3yloutulica A-2,3-oKTamuH YacTH4HO Mepexognt B A-9,10- 
nu A-1,9-oxTanHubl. 

Uncrpit A-9,10-okTaqHH BbI-eIAJICAH H3 MOSYYCHHOH CMeCH H30MeEpOB OKTAa- 
JiHHa Yepe3 HUTpoOsoxMopHb. M3 HakoMeHHBIX B pATe OMbITOB MH MepekpucTa- 
JIH30BaHHbIX H3 alleTOHA TOMYOLIX KPHCTaIOB ObIIO MOyYeHO pa3syOwKeHHeM 
no XroKKemo (*) 18 Ma oKTaqHHa. OUNIeHHBIH MpOYKT BbIKNNa Hal HATpHeM 
mpuH 193,5—195° (758 mm). On umeu: d?0 Wek WAU tic! 1,4992, aHHauHOBYIO 
Touky (1: 1) Huxe —30°. IlpopezeHHbie opHeHTHpOBOUHle ONpeleseHuA WoKa- 
3aIH, YTO PaCTBOPHMOCTb FoyObIX HHTPpO3OXMOpu_OB cocTaBuseT, 1 uacTb Ha 
10 uacreH aljeToHa, a GembIx — cooTBeTCTBeHHO | yactb Ha 1000 uactTel aneToHa. 
CreqopateibHo, cozep»xaHue B A-9,10-okTamMHe ero H30MepoB He MpeBbiilaer 
1—2%, 

Alaa nomyyenua wne- A-2,3-okTatHHa HaMH NepBOHadaIbHO H3y4aach Je- 
rupaTauud eKalola B MpHCyTCTBHH KaTHOHOOOMeHHOK cMombI KY-2 (Bogopor- 
Has dopma). M3BecTHo, 4To B psaqe cy4aeB peaKUNH OPpraHHdecKHX COeAMHEHH 
Hat KY-2 mpoxoqaT cesieKTHBHO, 6€3 OOpa30BaHHA NOGOUHHIX MpOyKTOB. 

OnsITbl WeruypaTalHH MpoBo_uHch HarpeBaHveM yeKanona c 20—30% 
KY-2 pu temnepatypax 140—170° B Tesenue 2—3 yac. MakcuMaJbHblit B aH- 
HbIX ONbITaX BbIXOA OKTaIHHA (55% TeopHH) Obl MomyyeH 3-yacOBbIM HarpeBa- 
HveM Jekasona c 30% KY-2 mpu 165—170°. OcBobomyenHbI OT JeKaola OKTAa- 


JH KuMe Haq HaTpwHem npu 191,5—194° (766 mm) uw umen n7}° 1,4975. V3 
5,5 MI OKTamHHa Momyyeno | r (14%) HuTposOxXMOpHAOB, U3 KOTOPbIX Cc TIOMC- 
I{bIO alleTOHa BbIemeno 0,8 r rowyOblx KpHcTamo0B c T. na. 91° uw 0,2 r 6embix 
ec T. ma. 124—125°, Cneqopatenbuo, mpu JeruspatTawuu wuc-WMc-yeKanona-2 
B lipucytcTBuH KY-2 npovcxoquT yacTH4uHad H3OMepu3allua OOpasyrolleroca. 
muc- A-2,3-oxTamuna B A-1,9- u A-9,10-oxTanuHbI, HU 3TOT MeTOR HelipHroweu 
As roswyyenusx unctoro muc-A-2,3-oKTamMHa, MpeqHasHaveHHOrO AWA CHATHA 
ciekTpos. B qanbHeliiem Mbl OOpaTuIMcb K H3BecTHOMY cnoco6y JerumzpaTalun 
Aekaloa B upucytcrBun 200% cBexkecnaBaeHHorO OucyabtaTa Kaus. 
Cmecb ObicTpoO HarpeBalach NpH MeXaHHYecKoM NepemMemmuBaHuH Jo 190—195° 
C HeMpepLIBHOH OTTOHKOH MpozyKToB peakuuu. Tlocae o6esBoKUBAHUA HU yAale- 
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HHA ACKaNoNa NOMyeH OKTaIHH (77,5% Teopuu), KoTOpbIit BbIKuNet mpH 190— 


192° (770 um). On umen: dj’ 0,9152, nj} 1,4967, anuaunoByio TouKy (1: 1), 
papuyio —3°. H3 5,5 ma npogykta nosyuexo 0,4 r cmerka OKpatleHHbIX B rosy- 
SoH uBeT HUTPosoxNopuyoB. Tlocre mpombiBKi HX ALeTOHOM MOsYyYeHI GewbIe 
KpHcTamip c T. mn. 176°. V3 anetonoporo pactBopa He yqanocb BbI,eUTb ro- 
MyObIX HHTPO3OXOPHAOB BCeCTBHe HX HesHauHTeNbHOrO cogepKanua. Tipu 
| OKHCJICHHH HaBeCKH OKTAIHHA W{CIOUHbIM PaCTBOPOM epMaHranata Kaus T0- 

WIYWeH KPHCTaIIMYeCKHH MpOAyKT c T. na. 159°, aro coorBetcrByer T. Mi. WuC- 
| WHKOreKcaHAHyKcycHouw kKucuoTHI-1,2. MoxHo cuHTaTb, YTO MpHroTOBJIeHHb 
muc- A-2,3-okTanuH cogepxuT TombKO crennt A-9,10 oKTanuna. 

Hamu Obl NOMYYeHbI CEKTPbI KOMOHHAILHOHHOPO pacceAHHA IIpHrOTOBWJIeH - 

HbIX OMHCaHHBIM crocobom A-9,10-oKtanuna, wue- A-2,3-oKTamuHa, a TakxKe CMe- 
cu A-1,9- nu A-9,10-okTannHoB, nNonyyeHHEIXx Weruapatauvett IluC-uc-1eKao- 
_ Jia-2 B IpHcyTCTBUM OpTodocopHO!t KUCIOTHI. 
[na MomyyenuaA u oOpaboTkH cnekTporpaMM UCHOmMb3OBaINCh CTaHJapTHas 
\MeTOAuKa WH annapatypa: cnektporpad MCII-51 c kamepok 270 mM, cocyy qua 
CbeMKH CHeKTpoB oObemom 8 Mu, KoMNapatop M3A-2. Bce cHumKu Jenanucb co 
).cTporo OAHHAaKOBOH 9KCNOSHIMeH H NpH OMHOM H TOM %Ke pexKHMe ropeHHA 
JIaMMBI. 


ARE Voyeitniuc el 4 


YactToth AKHHii KCMOHHAWHOHHCTO paccesHlia OKTaAHHCB (B CM~?) 


A-9,10-oxra- | Unc-A-2,3-ox-|A-1,9- u A-9,10-oK-|| A-9,10-oKxtTa- Lhuc-A-2,3-oK- A-41,9. # A-9,10-oK- 

K JHH TaAHyH TaAHHb | JIHH TaJHH TaJIHHbI 

f 3 ‘ 

K 1 

| 346 (4) m } 316 (1) m 318 (1) wm || +1043 (4) 1046 (5) 1045 (3) 
360 (0) Boo (0) 307 (0) 1078 (7) 1072 (6) @ 1079 (4) db 

' | 376 (6) 375 (1) 1098 (4) 1109 (3) @ 1107 (3) 

e E32 (4). | «385. 42) |} 1432 (3)m] 1130 (3)o 1128 (1) 

418 (8) 490 (2) ab} 448 (6) | | 4158 (3) : 

456 (1) | 4182 (8) 1177 (4) @ 1180 (5) 

y 475 (2) 473 (1) 1200 (0) 

Ry 497 (2) 498 (1) | 4994s CS) hl es A220-(2 

+ 509 (2) Lb Stuf) I | 1240 (5)h | 1243 (3)o 

$542) $.538(0) | 540(1) | 1254 (5) @ 

e Bio, (3) 579 (4) 1261 (4) 1266 (5) @ 1266 (5) b 

t 599 (2) «||: 1270 (7) 

~ 620 (0) 648.(1) | | 1288 (2) ve. 

4 664 (4) | | 1332 (4) 1332 (2) 

» 675 (8) bow BRB: (5) 1356 (2) 1345 (3) @ 

. 694 (3) ] | (B5ie2) 

4 728 (6) 728 (3) 4375 (3). 1). A376) é 1378 (4) 

’ 748 (4) | 41434 (10) 4442 (10) uw 1438 (10) 

: 774 (5) 772 (4) || 1449 (6) | 1451 (8) 
‘808 (3) 809 (0) 1464 (6) Us | y 

~ 830 (4) 834 (0) 833 (0) 1652 (8) 1656 (1) 

f 846 (3) | 1672 (2) 

‘ 859. (3) || 41684 (40) 1686 (2) 1686 (7) 

872 (2) | | 2838 2838 2835 

» 884 (7) 884 (2), , 886 (4) || 2860 p 2858 

» 895 (4) 896 (3) 896 (2) 2902 b 2898 

f 935 (0) 933 (0) 2941 293 2938 

r 966 (4) | 965 (0) 3020 3022 

— 988 (6) 986 (3) | 988 (3) 

r 1014 (4) 


{ 


B ta6a. | npuBeqeHbl YacTOTbI AMHHM KOMONHAIMOHHOrO pacceaHUA, B cKo6- 
aX — BH3YaJIbHO OleHeHHbIe MHTeHCHBHOCTH B 10-OabHOH UIKavre. OmeHka 
HTCHCHBHOCTH JIMHHii B CMeKTpe KaKOFO COCAHHEHHA MPOWSBOMMaCb OTHOCH- 
enbuo auHuM 1684 cm7! B cnextpe A-9,10-okTamHHa, HHTCHCHBHOCTb KOTOPOH 
ipHHuMadacb 3: 10 equnun. MHTeHCHBHOCTh JIMHHM, PACMOMOVKCHHEIX B o6acTH 
acTOT BaNeCHTHMIX KoNeOaHnit cpa3H C — H, ne oneHuBasacn. 


V3 ta61ulbt BumHO, UTO B cueKTpe A-9,10 -oKTaIHHa B OOMaCTH UaCTOT Ba- 
JICHTHBIX KONe6aHHul CBA3H C=C HaG6slogaeTcaA OHA HHTCHCHBHAaA JMHUA OKOVJIO 
1684 cm7!, B cnektpe unc-A-2,3-okKTamMHa MHT€HCHBHAaA JIMHMSA C ywacToTol 
1652 (8) cm~! u Mewee WHTeHCHBHAad AMHMA c YacToTOH 1685(2) cm’. B cmecu 
A-9,10- u A-1,9-okTamHHOB HaOsOaeTcH TpH JMHHM c YacToTamH 1656(1); 
1672(2) u 1686 (7) cm7?. 

YuutTblBai YyBCTBUTeEbHOCTh MeTOJa KOMOMHALMOHHOTO paccexHuA cBeTa, 
a TakxKe TO OOCTOATEIbCTBO, YTO NOMyYeHHbIA Hamu. A-9,10-oKTaMH He Mor CO- 
nlep2KaTb Ooutee 1 —2% apyruxX U30MepOB, MOXHO C OOJIbIIOM YBepeHHOCTbIO CuH- 
TaTb, uTo B cmekTpe A-9,10-oKTaIMHa OTCYTCTBYIOT JIMHMM MpuMeceli. ITo mog- 
TBepAKMaeTCH TAKXKE OTHOCHTEbHO HEOOIbILIMM YMCJIOM JIMHHH B CIeKTpe STOTO © 
COeMHeHHA. 

B cnextpe muc- A-2,3-okTamuHa MoryT TpucyTcTBoBaTb yacToTH A-9,10-oK- 
TalMHa, TaK Kak Ip BbIJeTeHuM HUTpoO30XxTOpHA0B us wHc-A-2,3-oKxTanuHa 
ObLIM MOMYYeHbI Ceqbl HATPOZOXMOpHAoB A-9,10-oxTamuHa. B cneKTpe cmecu | 
IIDPOABIIAIOTCA JIMHHM BCEX TPeX H3OMEPOB. | 

IlpuHuMax BO BHUMaHHe BCe CKa3aHHOe, MOKHO CJeLyIOULHM O6pa3soM CO-— 
HlOCTaBHTb NOJIYYCHHBIE YACTOTHI BACHTHBIX KoNeOaHHh cBaA3H C=C ya uccse- 
JIOBaAHHbIX COeCJMHEHHH. 

Uacrora BasleHTHOrO KoueOaHua cBaA3H C=C, papnaa 1684 cm, oTHOocHTCA 
« A-9,10-okTamuuy, ¥actota 1672 cm7*— xk A-1,9-okTamuny u vactota 1652 cm-1— 
K wHe- A-2,3-oKTamuHy. 

Ha ocHoBaHHH MOJYYeHHBIX YaCcTOT KoTeOaHHi CcBA3H C=C H3yueHHbIX OKTA- 
JIMHOB MOXKHO CUHTATb, YTO CBA3b 9,10 mpounee cBa3H 1,9, a cBa3b 1,9 mpouHee 
cBA3H 2,3. 

STOT BbIBO, HAXOJHTCA B COOTBETCTBHH C HaOMIORAaBIUHMCA HaMH ABJIGHHeM 
v3zomepu3aunn muc- A-2,3-oxTamuHa B A-1,9- uy A-9,10-oKTanuHEr. C 
paTHOH W30MepH3aliHH HeH3BeCTHEI. 

B cnextpe A-9,10-okTamHHa TIpucyTcCTByeT WHT€HCHBHaA JIMHAA OKOJO 
675 cm', oTcyTcrByloulad BcmeKTpe wuc-A-2,3-okTamuHa. B cMecH MHTeHCHB- 
HOCTb 39TOH JIMHHM 3HAYHTeEIbHO CHHKeHA. OYeBHIHO, 4TO 3TA JIMHHA XapakTep- 
Ha quia A-9,10-oxtamuna. Jiunuu 418 uw 830 cm! TakxKe BbI-eIAIOTCA CBOeH UH- 
TCHCMBHOCTbIO B creKkTpe A-9,10-oKTamuHa. 


Tlocrymnuio 
20° 1 1961 
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Joxaage Akagemun uayr CCCP 
1961. Tom 137, Ne 6 


' Unen-Koppecnonzent AH CCCP P. X. ®PEHJJIMHA, B. H. KOCT, T. T. BACHJIBEBA 
MW akayemuk A. H. HECMES HOB 


FOMOJIMNTHYUECKAA H3OMEPH3ALLUNS 
1-@TOP-1, 1-QWXJIOP-2-5POMNPONEHA 


Kak Obi1I0 noka3ano pauee (') 1,1, 1-rpuxnop-2-6pomnpomen vierko H30MepH- 
yeTcd M0 enHOMy paquKaJIbHOMy MexaHu3My B 1,1,2-rTpuxsop-3-6pommponex-1. 
JA STOM H3OMePH3allun ipeqowKena cxema 


Br + CH, = CBrCClz > BrCHsCBrCCl, 
t mneperp Ay 
A 


—> BrCHeCBrCICcl, 
A’ (I) 


Av BFCHCC] = CCl, + Br 
| 


IIpu ocBeuleHHu BellecTBa y.-c). CBETOM 9Ta H3OMePH3allNA HET HACTOJbKO 
‘ObICTpO, 4TO He yaeTcA PUKCHPOBAaTb NpoMexXYTOUHO OOpasyiolluecd paquKasbl 
(A u A’ pa nomomu axe Takoro seKTHBHOrO NepeHocuMKa Wenn peakIHH, 
(Kak OpoMucTHIi Bogopon (tT. e. peakuun A + HBr—-CHeBrCHBrCCls + Br 
a A’ + HBr—CH,BrCCIBrCCl,H + Br ne ocyulecrBatotes). 

_ Bsegenue ropa B TpuxXmOpMeTHIbHYy!IO rpylny, Kak OblIO0 NOKa3aHO HaMH 
iB IpesbiyueH paOoTe (7), 3HaUHTebHO 3aMelIAeT NeperpylnmupoBKy paluKasa 


CCleFCHCH 2Br->CCIFCHCICH2Br, B pesymbTate yero pH KaTalu3upye- 
Mom y.-. cBeTOM MpucoexquHeHHuH Opomuctoro Boxopoga K CCleaFCH = CHe 
pOpasyeTca Ba mpoxyKTa peakuuu: CH2eBrCHeCCleF u CHeBrCHCICHFC! 
(1,1, 1-rpaxaopnponex B 9TOM peakI[MH aeT TObKO meperpynmupoBaHHAblil 
CHCl eCClHCH 2Br). 

_ B wactosulei paGote bi u3y4aiH HeKOTOpble npespallenua 1|-crop-1,l-nu- 
kop-2-6pommponena — anasora 1,1,l-rpuxmop-2-6pomuponena. IIpu crosnun 
1-rop-1,1-quxnop-2-6pomnponen moyBepraetca AuMepu3aiun (Taba. 1, onbir 5). 
Tumep 8 OcHOBHOM, Kak OyyeT NOKasaHo HwxKe, cocTouT 13 BrCH2CBrCH2CCl = 


CC1,F 
= CCIF, o6pasoBaHue KoTOporo MOX%KHO OOBACHHTb CMeAyIOULMMH peaKIHAMH: 


; Br -- CHa = CBrCCloF > CH,BrCBrCCheF 
t B 
| B CH, = CBrCCl,F > BrCH,CBrCH;CBrCCl2F 
me: 
CChE (II) 


neperp 


—. BrCH,CBr (CCloF) CH,CBrCICCIF 
B’ 


B’ — BrCHeCBr (CCl,F) CH2CCl = CCIF + Br 


a 


| Iipu narpepanuu ucxoguoro Propsxux10pOpommponena (ra6n. 1, onpiTst | u 
»), Hapay c CHHTe3OM AuMepa, MMeeT MeCTO U30MepH3alHA c OOpas0BaHHem 
(rop-1,2-yuxnop-3-Gpommponena-1 no cxeme, ananormunoli (I). Oru mpespa- 
HUA YCKOPAIOTCA MpHOaBseHueM HeEOOMbINUX KOJIMUECTB MepeKUCH 6eH30HIa 
& lowaBAAIOTCA WOOaBKoli ruqpoxuHona (Tab. 1, ONbITEI 3 u 6). 


S JLAH> r. 137, Ne 6 


[Ipopegqenve 9TOH peaKIHH IIpH OCBeILeHHH y.-. CBeTOM B MpHCyTCTBHH © 
u3ObITKa G6poMUcTOrO BOLOpOLa MpHBeO K OOpasoBaHHl0 JIHIIb HeOObIIUX KO- 
juuectB uMepa; KpoMe Toro, Obi Moy4eH 1-brop-1,1-aquxs0p-2,3-qH6pomnpo- | 
naH (ocHOBHOH MpomyKT  peakilMu) 1-cbrop-1,2-qux0p-3-6pommponen-|} 
(ra6a. 1, ompit 7). Takum o6pa3om, OOpasoBaBlIMlica B peaKIMM paqukal B 
(PHKCHPOBascH B BUe MpOAyKTa BsaMMOAeHCTBHA ero C 6pOMHCTLIM BOROPOOM 
¢ pereHepallMelt aroma Opoma 


HBr 
bB——> CH.BrCHBrCCl,F + Br. 


OrcyTcTBHe B peakIMoHHOH cmecu CH2BrCCIBrCCIFH — npogyxta Bsau- 
mojeficraua meperpynnupopannoro pagukana B’ c HBr mo cxeme (III), 4 Ha- 
muune CHeBrCCl = CCIF, nomyuenxoro no cxeme (IV) 


HBr 
neperp : ____+ CH,BrCCIBrCCIFH + Br (IIT) 
ee Pieper. 2 SCH. BreCie cali Be (IV) 


yKa3bIBaloT Ha 3HAYHTEIbHO OGJbITYIO CKOPOCTb peaKUMH 93/IMMHHMpOBaHHA, 
B 9TOM payukasle (ypaBHeHne (IV)) no cpaBHenuto C peakiiMel 3aMeleHHA C Opo- | 
MHCTBIM BOJOPOAOM. ITOT pesyJIbTaT WaeT OCHOBAHHE CYUTATb, YTO APyrou BOs- | 
MOXKHbI TyTb OOpasoBaHua J\MMepa, a VMeHHO Yepes paguKas B’ no cxeme (V): 
._ +CH,=CBrCCl,F . 

BrCH,CCIBrCCIF -_——_————> Br CH, CBrCICCIFCHCBrCCl,F (V) 
u amee Kak B (II), c nomyyeHHeM ZuMepa HOpMaubHOrO cTpoenua BrCH,CBr- 
-CICCIFCH 2CCl = CCIF, MaiopeposTeH, Tak TaK CKOPOCTb STON peaKIHH B aH- 
HbIX YCJIOBHAX, MO-BUAHMOMY, JOJDKHa ObITh MCHbIIe CKOPOCTH B3aHMOJeHCTBHA 


- ; Ta6auma 1* 


Bpixog mpoxyKToB 


4 


; 7\umep*** 
20 >—CBr= pe 4k 
roe . Bee ni CE an ™ | CFCI=CCICH,Br 
1.0. CIOBHA peakiHu B uac.}| KOHe4H. ro Aas Wes a 
cmMecH B % OT Teup. 
Ha mpopea- 
Bo BT! ruposaBul. Bar 
mpox. 
4 90° 6 1,4860 idee Bal 42 4,2 
2 140° 6 1,5040 4) 6,4 42 Uap 
3 90°+-Bz20. 6 1,5000 6,9 6 46 6,4 
4 | Ocpenjenne y.-c). cBeTOoM 6 1, 4870 dS 2 2A 34 4 
5 | Komuatu. T-pa 9 cy- | 41,0010 ) 4) 
TOK 
6 | 90°-+-rugpoxnHon 6 1,4740 A) al — a = 
7 | IIpucoequHenve HBr npn] 7 — 10 0,9 3} Beth 


OCBeLeHHU y.-d—. CBeETOM 
(40—50°)**** 


* Onpitst 1—6 npoBpegenbl c 20 r mropyzux 6 : ¢ 
Sactitan en p mTopsxuxnop6pomnponexua; onbit 7 npoBefenc 40 r mropsAux1op 


ee piudi dia aneut as cn NOJyueHHbIi BO BCeX OMbITax, HMeeT OMHHAKOBbIC KOHCTAHTHI: 
T. Kun. 58° npu 35 MM; np 1,5000; ae 1,8461; MR 33,15; BpruucneHo MR 382,98. 
Hatizeno %: C 17,23; 17,14; H 0,96; 0,98; F 9,17; 9,26 
Bpryncneno %: C 17,33; polls , 
IuKpaTbl USTHAAMMHHBIX MpOMSBOAHBIX |STUX dTOPAAxNOpOpommponeHoB uMeroTt T. nA. 101—102° w He 


MOKasbiBaioT MeNpeccHu TeMMepaTypbl NaBMeHHA CMelaHHOH MpoObl Cc MHKPAaTOM, UOJITYYeHHbIM HesaBH- 
*HMBIM NyTeM (CM. CyleayOulHe ONbITHI). ; S 


ids ie Heys ena BO BCe€X OMbITaX, HMeeT Tak7xKe OJHHAKOBbIe KOHCTANTHI: T. KH. 110° npH 
3M; ny 1,5410; d;, 2,0605, MR 63,80; spracneno MR 64,23. Haligen Mon. sec 409,5: Bpl4uacmneHo 

445,7 (kpHockonuyecku B 6eH30ue). 

Hafigeno %: C 17,30; 17,39; H 1,03; 0,99; F 9,12; 9,24 
Bpruncmeno %: C 17 ; F 9,14 

H.-K. cnexTp AuMepa (cHAT B ONTHYeCKOT nadopatopuu Muctutyra sneMeHToopraHuyuecKHx CcoeqHHeHHit 
AH CCCP H. B. Yymaerckum) conepxut HHTCHCHBHYIO NoMocy norsomeHHuA 1670-+-5 cm—1, xapakTepHy10 
Aaa coe; nHeHh, comepmKaujux CFCI=CCl-rpynny (4) ; 
I'napubim npofxyKtom peakuun (82 r) sBanetca 4-htop-1,1-—uxn0p-2,3-mH6pommponaH Cc T. KH. 


80—81° npu 17 mM; nh APSA: dy 2,1536. IIpH Rernqpo6pomupopanuuw ero nomyyenH ucxoyubii 41-dTop- 
1,4-qux10p-2-6pomnponen, 
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’ ply ? 


' , 5 dl 

_ B’c 6pomuctTbim Bozopofom *, a sHauuT, Hu To_aBHO MeHBINe CKOPOCTH 3JIMMHHH- 

_ popanua. Takum o6pasom, pagukan B’ moxer yaTb B M3y4eHHEIX YCJIOBHAX TOJIb- 
Ko 1-rop-1,2-nuxnop-3-6pomnponen-1. 


Crpoenve wcxoyHoro 1-ptop-1,1-quxno0p-2-6pomnponena, nomy4eHnoro 
mo cxeMe 
3 KOH 
CCl3FCH = CH: + Br2 — CClpFCHBrCH,.Br——— CCl,FCBr = CH, (VI) 


ObIIO AOKAa3aHO OSOHMPOBaHHeM C BbIJeMeHHeM PopMasbyeruya u TopsAMxXsop- 
yKCyCHOH KHCJIOTHI. 
, Crpoenve monyyennoro B peakuuax 1-crop-1,2-quxn0p-3-6pommponena- | 
| ObINIO YCTaHOBJeHO CeXyIOWNMH MpeBpalleHHaMH: 


NH(C3Hs)2 KOH 
— CCIF == CCl = CHAN (GHD se 


CCIF = CCl — CH,Br 


Cl, 
CCIF = CHCH.2Cl — CCIF =(CHCH,N (C;Hs)s 


— CCI,FCHCICH2N (C2Hs)s 


, AMHHbI, TOyYeHHbIe OOOMMH NYTAMH, ObINM UPeHTHPHUMPOBAHHI B Bue AX 

\ WHKparos. 

4 TlowyueHHbIt B peakuuH mpHcoeguHenua HBr x 1-drop-1,1-quxn0p-2-6pom- 

mponeny 1-drop-1,1-quxop-2,3-qu6pomnponaH no BceM cBOlicTBaM HyeHTHYeH 

AuOpomuyy “3 peakunu (VI). Kpome toro, npu eruzpoOpomupoBanun ero cnup- 

TOBOH WeO4UbIO Ob NoOyYeH HCXOAHLIM PTropyuxXsop6pommponen. 
CClaFCHBrCH2Br —> CCl,FCBr = CH. 


Bail MoutyyeH pA 9KCMepHMeHTAJIbHLIX MOATBEpKAeHHM cTpoeHuA AuMepa 
~ BrCH2CBr (CCI,F) CH2CCI=CCIF.Tak, no qaHHbIM H.- K. CleKTpa, 9TO coesH- 
HeHHe cogepxuT FCC! = CCl-rpynny; kKpome toro, mpH gelicrBuu Ha Hero 
Zn B cnupTe Obi NowyyeH AHeH coctaBa C,HaClaFe2, KoTopbili mp MATKOM 030- 
HHpOBaHHH JaeT sbopMalbyerHya H KapOOHHMbHOe cOemMHeHMe (B 4HCTOM BHze 
 mocyieqHee He BbIyemeHO). B peakiHH C IHHKOM B OoJlee 2KeCTKUX YCIOBHAX (Ha- 
rpeBaHHe C OObUIMM H3O0bITKOM WHHKa B TeyeHHe 8 ac. Ha KUMNAUel BOAHOH 
' OaHe) HapsAy c oTUeneHHeM ABYX ATOMOB OpoMa MMeeT MeCTO BOCCTaHOBe- 
He 3a C¥eT OHOFO HIM ABYX ATOMOB XOpa Cc OOpa3s0BaHHeM HeHOB CcocTaBa 
' C,HsClsFeu C,H,CleFe. IIpu o30HomH3e 3THX ZHEHOB TakxKe NOyyeH PopMamb- 
qeruy. 

if IKCHEPHMCHTA2ALHAA DZACTH 
~ fl-@rop-l,i-qauxnop-2,3-—u6pomnponan nomyuen c Bpxogom 80% 
.6pomuposanuem 1-dtop-1,l-quxnopnponena B meqAHOM ykcycHOH KuHCIOTE; 
tv. kum. 80° npu 17 mm; nip 1,5175; di? 2,1540,’MR 40, 60, BprucueHo!MR,41,21. 

Haiigeno %: C 12,48; 12,54; H 1,17; 1,08} 

Briyncieno %: C 12,47; H 1,05 

Peakuueli ero c JM9THIaMHHOM Cc BEIxozoM 73% nosmyyeH 1-dtop-1-xnop-2- 
| Opom-3-quaTHIaMHHONMponeH-2}fc T. kum. 85—86° npn 20 mw: ni 1,4710, 


di? 1,3591; MR 50,30; pprancneno MR 50,53. | bar 
Hatineno %: C 34,42; 34,48; H 4,81; 5,06 
F Bpnceno %: C 34,37; H 4,94 


Tukpat qu9THaMHHHOrO MponsBo_Horo uMeeT T. mt. 121 —122° (us cnupta). 

1-PTrop-l,l-auxa0p-2-6pomMMmponen nosyyeH C BbIXOJOM 65% 
eruszpoOpomupoBpaHiem 1-Top-1,1-auxnop-2,3-nn6pomnponana KaJIMeBon le- 
JOUIO B STHIeEMIO301bBe. Iloce ABYKpaTHOH NeperoHKu T. Ku. 53° npx 70 MM; 
ni 1,4740; d;° 1,7905; MR 32,70; sprucieno MR 32,98. 


Haiimeno %: C 17,23; 17,18;% H 1,02; 1,08 
Buruncneno, %:7 C 17,33; % ri 0597 


| 
or: mpembiqymel! pacote (2) €bWI0 MoKa3saHO, TO pasvKai ONsKoro¥) crpoenns 
BrCHeCHCICCIF 8 aHanornyuHExX YCCEHAX MOUTH HCKIJICUHTEIBHO pearupyeT C OTPbIBOM BOJO- 


poma ot HBr, a ne nytem nprccenuHenua K oneduny (CHe = CHCCleF), 
) 9* 1387 
i 


[lp o30HupoBaHuH 9TOFO (PTOpAUXOpOpomuponena C NOCMeAYIOUMM pa3Jio- 
*%KEHHEM O30HHa BOOM BbIZeeHbI: POPMabAerny BBUAE ETO WHMeXOHOBOTO TIpo- 
u3BOMHOFO CT. Hu. 189°, T. mI. CMelaHHOli MpoOsl c 3aBeOMbIM OOpa3siloM 189°, u 
(propyuxuiopyKcycHad KucnoTa c T. Kun. 162°; auTepaTypHble TaHHble (°) 
t. Kum. 162,5°. Auuaug dropyuxmopyKcycHol KucOTbI HMeeT T. Ti. 75° (u3 
remtTaHa). 

Haiigeno %: C 42,96; 43,00;; H 2,78; 2,83;§ F 8,12; 8,56 
Brruucsieno %: C 43,27; F262: F 8,56 


IIpeppameuua l-@top-ll-auxaop2Opomnponen a: 
JlaHHble, MomyYeHHbIe 0 MmpeBpalleHHAM (TOpAuXMOpOpomMponeHa, CBeZeHbI 
B Ta6n. | 

Tlonyuenune uukpara Il1-rTop-12nuxaop3sqausTus- 
aMuHOnponena- 1. a) |-®rop-|-xnop-3-qu9THnaMuHONponen-| nomy4eH 
aHasiorM4Ho onmcaHHomy B (') c BbIxogom 73% u3 1-drop-1,3-qux10pnponena-1. 


T. kun. 87° mpu 100 mm; n8 1,4320; d3° 1,0119; MR 42,46; sprancaeno MR 42,76. 


[Hafigeno %: C 50,65; 50, 70; H 8,05; 7,90; F 11,52; 10,83 
Brruucneno %: C 50,75; Sans) F 11,47 


Iluxpar T. mu. 85—86° (u3 cnuprTa). 

6) 1-®rop-1,1,2-Tpuxmop-3-2u9THIaMHHOMponan Momyyen c BbIXojoM 74% 
xslopuposanuem 1-drop-1-x1o0p-3-quMeTumamuHonponena-1. T. Kun. 64—65° 
npu 2 mm; np 1,4540; d;° 1,2200; MR,52,40; spraucneno MR 52,96. oT 


‘Halimeno %: G 35,65" 35:69; Hl 5,67; 5, Gb;eeoecoson bs 
Burunecmeno: %: C 36,54: Ht 5,54 F 8,05 


IIuxpat T. na. 152—153° (“3 cnupra). 

B) 1-Mrop-1,2-quxnop-3-qu9THIaMMHONponeH-1 nomyyeH eruyqpoxsopu- 
popanHuem ~_|-cbrop-1,1,2-rpuxnop-3-qu3sTHMaMMHOMpoNaHa CIHPTOBbIM eKMM 
Kamu c BEIXofom 91% c tT. Kun. 66—67° npu 15 mm; np 1,4520; dz° 1,1400; 
MR 47,22; spraucneno MR 47,66. ‘§ 


ge Hatigeno %: C 41,83; 41,73; H 6,19; 6,20; F 8,97; 9,05 
BrruncneHo %: [C 42,04; ‘H 6,05; F 9,50 


IIuxpat tT. mm. 101 —102° (us cnupta).® 


JIuOpOMHNpOBaHHe AuMEPpa. 

K 4 r wHuKosok nba B 10 Mn aGcomorsoro 3THAOBOro cmupTa, Upes- 
BapHTeJIbHO aKTHBHpOBaHHOH HarpespaHuem c 0,1 Ma OpomucTroBoxoposHOn 
u 0,1 Ma yKcycHol KuCJOTHI, JoOaBeHO 10 KalliamM 22 r ~umMepa B 40 ma 
aOcOJMOTHOTO STHJIOBOrO CHupTa, Mocmwe vero peakKWHOHHaA cCMécb Harpeta 
mpu 50° 6 yacos. OcayoK orpuabTpoBaH M Mpombir xsopodopmMom. Ousp- 
TpaT NOMKUCeH CONAHOM KMCOTOM HM SKCTparupoBaH xopodopmMom. Xs0po- 
(POPMeHHBIM SKCTpakT BbIcylueH CaCl,, x0popopM oTorHaH, a OCTaTOK Tepe- 
rHaH B BakyyMe. 

Tlomyyeno 4,2 r quena, He coyepxamero Opoma (31%), c T. Kun. 95° npn 
35 MM; n'y 1,4710; dj? 1,4844; MR 48,19; seraucneno MR 48,23. 


Hatineno %: C 28,42: 28,36; H 1,79; 1,80 
BpruncieHo %: Ci 28,16; H 1,86 


Mcxoguoro numepa 11,5 rcv. kun. 110° npu 3 mM; n% 1,5410. 


MucrurytT anementoopranuyeckux coequnenniil Mocrynuso 
"2 Axayemun nayk CCCP 24 XII 1960 
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Jlokaagm Akanemun Hayk CCCP 
1961. Tom 137, Ne 6 


XHMHf 


M. HW. YYAAKOB 


O BTOPHYUHOH APOMATHUECKON MHOPOAJEPHOU CTPYKTYPE 
JIMTHHHA 


({Ipedcmasaeno axademuxom A. A. Baaaxdunem 7 XII 1960) 


XapakTep MHOrooOpasHbIX MpOAyKTOB KOHJeHCaluN (beHMJINpOMaHOBbIX Mo- 
HOMEpOB, OOpasytollHXxcA pH OvOcHHTe3se JIMTHuHAa, elle He BOmHe AceH. On- 
HaKO MOXKHO CUHTATh OKa3aHHbIM, YTO MHOTOAepHad apoMaTHYeCKad CTPYKTy- 
pa, MpaBya B OY€Hb HeOOJIbUIOH CTeIeHH, CyUIeCTByeT H B MpHPOAHOM JIMTHUHe 
pacTuTebHou TKaHH (',”). WenouHoe okuceHne ~peBecnoll MyKH MepManrana- 
vom (°) mpHBoquT K o6pasoBanuto 0,14%(or smurnuna) G6eH30nN01nKap6oHo- 
BbIX KHCJIOT. XOTA BLIXO] ITHX KHCOT HEBEHK, HO BO3MOXKHOCTh UX NOMyUeHHA 
(rmaBHbIM OOpa30M OeH30sMeHTaKapOOHOBOM KUCJOTHI) ABIAeTCH apryMeHTOM 
B MOMbSy CYyIeCTBOBaHHA B MPHpOAHOM JIMrHMHE HeOOMbUIOFO KOJIHYeCTBa KOH- 
AQCHCHPOBaHHbIX sAgep. JIHTHHH, BbIeeHHbIH KMCJIOTHBIM WIM ULe@IOUHbIM CIIO- 
co6aMu, MOABepruiniicd Mp 9TOM KOHJeHCAaILMOHHBIM BOSJelCTBUAM, WaeT pH 
OKHCJICHHH ULeOUHbIM TepMaHraHaToM GOovlee BbICOKUM BbIXOZ GeH30NOMHKap6o- 
HOBLIX KHcoT. Hanpumep, u3 nepHoyaTHoro surHuHa, Harpetoro yo 160°, npu 
pH 2,2, mpu okucneHuu nomyyeno 5,15% GOeHsonMenTaKap6oHoBolt u 0,57% 
TeTpakapOonosok KucuoT (*). [uapomHsHbI HTHHH, OOpa6oTaHHbI B TeyeHHe 
1,5 4aca menoubio mp 270°, qaeT Np OKHCIEHHM UWieOUHbIM NepMaHraHaToM 
elle Ooee BLICOKHH BEIXOQ OeH30NONMKAaPpOOHOBLIX KHCJIOT, BbIJesIeHHBIX 
B Bue OapHeBLIx corel (*). 

MenauToBax KHcnOTa Tp OKHCJeHHH MpHpoAHOTO JIMFHMHA He BbIeeHa. 
Bo3mMoxKHocTb ee MomyueHua (°, °~7) 43 TEXHHYeECKMX JIMTHHHOB C MaJIbIM BbIXO- 
nom (0,2—0,4%), xoTa Ww He ABMAeETCA CTPOrHM JOKAaTeIbCTBOM HaJIMUHA 
B CTpyKType yrvlepoqHBIX reKcaroHaJIbHbIX pewleToK (°), ofHaKO GesycJIOBHO 
CBUJIETEIBCTBYeT O CYIIeCTBOBaHHH B MaKpOMOVIeKyJe HCXOMHOFO TpOLyKTAa TeK- 
caSaMeleHHOrO OeH3O.a. i 

Tlomyyenwe u3 TeXHHYeCKHX JIMTHHHOB OeH3O/INOMMKapOOHOBbIX KUCJIOT, 
a TaKXKe BbIABJICHHe 3ABHCHMOCTH Mex*K ly BLIXOJOM 3THX MPOAYKTOB HW yCJIOBHAMH 
THAPOMH3a BaAKHO JIA MOHHMaHHA HM OWCHKH TeX H3MeHEHHH B ero CTpyKType, 
KOTOpbI€ MpoTeKaroT pH TeXHOXHMHYeCKOl NepepaboTKe peBecnHbI. Cyulect- 
BeHHO 9TO H JIA H3bICKaHHA HOBbIX MyTeH XHMHMYeCCKOFO HCNOMb3OBaHHA JIMTHH- 
Ha, Tak Kak OeH30MOMKapOOHOBbIe KHCJIOTbI ABJIHIOTCA HCXOJZHBIM NpOXyKTOM 
AIA CHHTE3A ICHHbFX MOMHSPUPOB, Kees, MMacTMacc. 

Jaa uccneqoBaHHsA ObiIM B3ATbI eIOBbIe OMHIKH, 9KCTParMpOBaHHble alleTo- 
HOM, pocesHHble uepes cuToO Ne 3. Anetou Obl yaJieH JJIMTebHDIM KUMAGEHH- 
em ¢ Bool. O6pasubt ApeBecnHbI, comepxapmer 30,5% sHrHHHa, NOABeprasHch 
6-yacoBolt o6paborKe cepHot KucnoToi (0,5 u 1%) B aptokmase mpu 160, 180 n 
200°. )Kunkoctuoli Mozyab Opin papen 15. [lomyyenuble B pasM4HbIX YCMOBUAX 
THIPONN3a OOPasilbl IMTHUHA OTMBIBAMIMCb OT KHCHOTbI, CaXapOB, TYMHHHBIX Mpo- 


AYKTOB, CYUIMIMCb, AHaNH3HpOBaIMCb H NMOABepraMCb OKUCEHHIO UleOUHBIM 
 mepmanranatom mpu 80° B Teyenne 22 uac. (*). O6pa30BaBlMecA KHCJIOTHI BBITe- 
| ASAHCb B Bue GapueBbIx coneli. JA paspyWleHHA WlaBeeBOH KUCJIOTbI COMM 


nompepramuch KumsaveHuio B Teyenne 12 4yac. Cc KOHI[CHTpHPOBaHHOH asOTHOH 
KucaoTon (yx. Bec 1,52). Tocrequaa yanalach B BakyyMe, OCTATOK SKCTparupo- 
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BaJICA XJIOPO(POPMOM WIA HSBJICYeHUA HUTPOeHOIOB, a3aTeM adpupom. Hs adup- 
HOrO 9KcTpakta Obla NoyyeHa Seman TBepyan, WACTHYHO KPHCTAMMM3yIOulaAcAa 
Macca— cMecb 6eH30/MOJIMKapOOHOBLIX KHCIOT. KucmOTbl XOPOWIO pacCTBOPHMbI 
B Bole, CIUpTe, supe, alleToHe, HepaCcTBOpHMbI B OeH3OUIe, xslopotpopMe. OK- 
BuBaseHT KucoT 60,2. J[poOuolt KpucTamusalveH HW3 a30THOKUMCOFO HU 3aTeM 
43 COMAHOKHCHOFO pacTBOPOB yaOCb BbIJeMHTh MeJIHTOBy!O U O€H3OJINeHTAa- 
KapOonoBylo KucaoTH. TlepBaa Oblma BbiqeeHa B BUC MeMMTAaTa AaMMOHHA, 
3aTeM OUMIeHa Yepes MeLHYIO Cob ('*). OOpaooTKoH cepoBozOponoM Nowy4a- 
JIM CBOOOJHYIO KHCIOTY, KOTOpy!0 MepeKpHCTaJIM30BbIBAIH H3 BOJBI. Hecmortps 
Ha HeOMHOKpaTHy!O MepeKpHCTaIH3alMI0 TAKUM ITYTeEM NOJYYATb COBEPUICHHO 
YHCTbIHi TperapaT Bce *Ke He yAaocb. JIA MeJIMMTOBOH KHCJIOTHI 
Hatineno %: C 42,3; H 2,40 
Buuucieno %: C 42,1; H 1,75 
Ilia 6eH30INeHTaK ap6OHOBOH KHCJIOTHI 
Haligeno %: C 44,24; H 2,13 
Buuuciteno %: C 44,29; H 2,01 
BDen30uImeHTaKapOOHOBaA KHCIOTA NaBHaCcb B 3aMaAHHOM KanHJiape pu 
241—242° c pasnomennem. Ilo auTepaTypHbIM aHHbIM (7), JIA 9TOH KHCAOTHI 
T. Ma. 239—244°. : 
EralOwn anand 


XapakrTepucruka JIM4PTHHHOB H BbIXO, 62H301NOMHKapOOHOBBIX 
KHCJIOT TIPH OKHCJICHHH ULeIOUHbBIM NepMaHraHaTOM 


YcnOBua PHApoOmHsa XapaktTepwcTHKa JHrHHHA 
Bpixog 6eH30n- 


Ne nNOoWHKapOoHos. 
TT) HSO4, % | T-pa, °C OCH;, % JHPHHH, % ite ea Aa 
{ 0,5 160 7,05 90,98 1,414 

a Oxo 180 9572 85,13 S20 

3 0,5 200 10,02 96,05 10,20 

4 1,0 160 8,69 60,18 4,60 

5) 1,0 180 10,26 O27 a0) 7,90 

6 LO 200 10,08 94,30 42,20 


B ta6. 1 mpuBeyenbl JaHHbIe 10 OKHCJICHHIO JIMTHHHA. 

@MakTHYeCKHH BbIXOJ, KHCJIOT 3HAYHTEIbHO BbIMMe, TAK KAK MMEIOT MeCTO OOVib- 
wie MOTepH IIpH OCaxKeCHHH H TpOMbIBKe OapHeBbIX COeH, KpoMe Toro, IPup 
He HCUepIIbIBaIOWe H3BeKaeT Oe€H30NMOMHKApOOHOBble KUCJOTHI. 

IIpeyctaBiaAso HHTepec MpOBepHTb, B KAKO CTeMeHH yxKe BbIJeCHHHI TeX- 
HHYeCCKHH THAPOJIM3HbIi JIMTHHH CMocoOeH NMOABepraTbcA JONOMHUTeCIbHbIM KOH- 
J@HCAlHOHHBIM BosyelicTBHAM. JIA 9TOFO Obl B3AT JIUTHHH COCHOBOH peBecu- 
Hbl rylOKO3HOrO Wexa Kaxckoro rugpomm3Horo sgaBoya. IIpozyKtT Obit OTMBIT 
OT KHCMOTbI H OGeCCMOJeH JJIMTeMbHOH SKCTPaKUMel AeTOHOM C MOCMeYIOULHM 
yMavleHHeM paCTBOpHTeIA KHIAYeHHeM c BOROH. JIMrHHH NosBeprasca WonoN- 
HUTeCIbHOH KOHJCHCalHMOHHOH OOpab6oTKe B aBTokKmaBe c 5% He2SO.« B TeyeHHe 
6 wac. TIpH 195—198°. Mcxogupiit mpomyKT comepxKan: murnuna 92,53%; OCHs 
9,68%; 30mb1 0,84%. Tlocne KongzencauMu, cooTBeTcTBeHHO: 98,40%; 11,78%:; 
0,52%. Odpa3ubl AMrHHHa ObIIM H3MebYeHbI B TeyeHHe 15 MHH. Ha BHOpallMoH- 
Hol MenbHune M-10. ) 

100 r HrHHHa 3a/IMBaIHCb J@CATHKPaTHbIM KOJIMYCCTBOM a30THOM KHCJOTHI 
(ya. Bec 1,35), a cmecb 4 cyTOK BbIepxKuBaacb npu 20°. 3aTem Bes Macca KH- 
HATHacb 2,5 yaca Ha BOAAHOM Gane c OOpaTHbIM XOJIOAMIbHUKOM. PactBop oT-: 
(PUAbTPOBbIBAJICA M OCTaBAAICA mpH O° AIA MHOrOKpaTHOH KpucTamM3aluu uM 
YHaJICHHA WaBeTeBOH KucMOTHI. TlocmeqHAA NocTe OUNCTKH MaBMach mpH 189°. 
M3 puuibTpata B BaKyyMe yyasANach a30THAA KUCMOTA, OCTATOK B TeyeHHe 4 yac. 
IKCTParHpOBaJICA XJOPOPOpMOM JIA H3BJIEVeHHA HATpOeHOMOB U B 3akuIOUe- 
Me (JIA paspylleHHA OCTAaTKa WaBeeBO!i KHC/OTHI H BbIeIeHUA SeH3OMMONH- 
KapOOHOBBIX KUCOT) No_Bepramca 12-uacoBoMy KHMAYeHHIO C eCATHKPaTHbIM 
1390 


a 


| KOJIM4ECTBOM KOHIeHTpHpoBanHol HNOs (ya. Bec 1,52). Ha sroli cranuu us 
} o6pasioB KOHJCHCHPOBAHHOPO JIMTHHHA OUeHb ObICTPO BHINeIAICA HepacTBopHu- 
| MbIH culerka KPeMOBbIM OCaJOK c BbIXoZOM Jo 2,3% or murHuHa. Ocajok pacTBo- 
| PACA B MaIOM KOJMUeCTBe TopAYeH BOLI H MPH BbWIHBAaHHM B KOHIeHTpPHpo- 
| BAHHBIM BOJHBIH pacTBop aMMuaka (yz. Bec 0,89) mpu 0° Bbiqenas SembIe xopouto 
CPopMupoBaHHble KpHcTabI MemuTaTa amMouua. V3 nero 6pita nowlyyeHa 
cepeOpAHad CO/Ib, Ha OCHOBe KOTOPOH peaKHel c HOMMCTHIM MeTHJIOM OBIT CHH- 
Te3HpOBaH TEKCaMeTHOBLIH IPUp MeNMTOBO KucHoTH. Ilocme nepeKpucrau- 
AM3aMH 43 OeH30a sup nmaaBusca npn 182,5°. To nurepatypHbIM jaHHBIM, 


T. m1. apupa 183°,(’) u 187° (?). [na rexcamerunosoro axbupa MenuTOBOl KH- 
‘ CJOTHI 


—_ 


Hafigeno %: C 52,2; H 4,52 
-Buruncneno %: C 50,7; H 4,22 


_ Mb mpegnouaraem, 4uTo BMecTe C MeJJIMTaTOM AMMOHHA YaCTHYHO BbIMaaeT 
‘HW aMMOHHHHAad COb OeH3ONMeHTaKapOOHOBOH KHCJOTHI, MOTOMYy 4TO TaKoli caly- 
Yaii B AMTepaType Obl yxKe OHAKTHI OnUcaH (14). 

4 Tlocne oTqe1eHuA ocayKa MeIMMTOBOM KUCMOTH a80THAA KUCOTA AUCTHIIN- 
/poBallaCb B} BaKyyMe, a OCTATOK JIA OKOHYATEMbHOFO yAaIeHHA C/IeJOB a3orT- 
‘HOM KUCAOTH OOpabaThIBaJICA HCCKOJbKUMH MMJJIMJIUTpaMu MypaBbHHOll KucuIO- 
te. Ilomyuaemad wumKaad rycTad opaHyKeBokpacHad Macca mMoyBepramacb 
AJIMTeIbHOM Cylike B BaKyyM-cyluinsaKe mpu 50°. B pesyabTatTe ocTaBaicA pbbKe- 
BaTO-XKeJITHIH MOPOWOK, OY€Hb THPPOCKONMYHbIN, pacCTBOPAIOULHHicA B Bose, 3(pu- 
pe, CMMpTe, alleTOHe, MeTHJISTHJIKeTOHe, HepacTBOpHMbIM B OeH30/Ie H XJOpoO- 
cbopme. Cpequuli sKBuBaeHT NOMy4eHHEIX KucOT paBeH 84. XapaktTep KpuH- 
BbIX KOHJYKTOMeTpHYecKOrO THTPOBaHHA MOKa3a/l HaHune cMecHh 3—4 KUCOT, 
Ppa3JIH4HBIX 10 cBoeH cue. Ilo-BuyqHMOMy, NOy4YeHHbIe MpOAyKTHI MpescTaBAa- 
OT CMeCb HHAMBHYaJIbHbIX MOHOWMKIMYeECKHX OCH30JINOMMKapOOHOBbIX KUCJIOT 
H BbICOKOMOJICKYJIAPHbIX KHCJIOT, MMeIOWHX Oovlee CIORKHYIO MHOroAepHyto 
‘eTpykTypy. Kpome Toro, B cocTaB CMeCH BXOJAT, BEPOATHO, a30TCORep Kane 
BelLeCTBA H CMOJIHCTbIe IpHMecH, CoobuLalolive MpoAyKTy TeMHyIO OKpacky (°). 
Ora coxwKHaA CMecb Oba NOABeprHyTa NONOMHATeEAbHOMY OKHCJIeHHIO WLeT04" 
HbIM ‘TepMaHraHaTOM H 3aTeM BHOBb a30THOM KuCOTOH (ya. Bec 1,52). Takum 
MyTeM M3 PbMKeBaTO-KOPHUHEBOrO MOPOWIKa OBI MOJyYeHbI MOUTH OesblIe KpH- 
CTasIMM3yIOWlNecA KUCAOTHI. XpoMaTorpapuyeckH yaslOCb MOKa3aTb, UTO OHH 
(COCTOAT MIpeHMyUIeCTBeHHO M3 reKca-, NeHTa- H TeTpakapOoHoBo KucmOT (7°). 
MoxkHO TpeqMmoOx%KUTb, YTO pH OKHCJICHHH KOHJeHCHpOBaHHOrO JMTHMHA 
a30THOM KUCHOTON OOpa3yloTcaA GeH30MNOMMKAapOOHOBble KHCIOTHI. Cpe HUTpO- 
(benom0B, Momyyaemblx c BbIXOZOM 3,9%, BbIeeHa NMKPHHOBaA KUCIOTAa C 
tty. 421,57. 


Hafimeno %: C 31,97; H 1,44;, N 18,45 
Brryueneno %: C 31,44; H 1,31; N, 18,34 


’ “Bpixo MHKPHHOBOH KHCJIOTbHI H3 KOHJeCHCHPOBaHHOrO JIMPHHHa (1,8%) on- 
pedeeH cmocobom M3OupaTeIbHOrO OCaKTeHHA MMKpaTa HATPOHa M3 BOIHbIX 
IKucmbIx cpey (7°). [IpusoguM B TaO1. 2 cpeqHHe pesyJIbTATHI HECKOJIBKUX Tapadi- 
JCMbHbIX OMbITOB OKHCIEHUA JIHTHHHA a30THOH KUCJIOTON. 


Taoninna-2 


Burxog OT JHTHHHA, % 


6eH301- 
BemlecTBo laBeseBax MeJIJIMTOBAaA CRAERapConDn Darpobenomn 
. KUCIOTAa KHcuIOTa aa 
| Ucxoqunii 3aBoxqcKHl 
i JMTHHH COCHBI 16—18 He o6nap. 145—17 He Ag hen 
; JIMTHMH KOHJIeHCHPOB. 24—25 | 2,0—2,3 30—32 - 
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[lony4eHuble HaMM JaHHbIe TO OKHCJEHHIO TpelapaTOB JIMPHHHA LULeOUHbIM 
epMaHraHaToM M a30THOM KHCJOTOM MOKa3sbIBaloT, YTO B erO MaKpOMOWIeKyue | 
HO WeHCTBHeM KOHJCHCHPYIOULNX CpeCTB BOSHAKAaeT BTOPHYHAA MHOFOAepHad 
apoMaTHYecKas CTpyKTypa, KOTOpOli MoxKHO OOBACHHTh OOpasoBaHHe B 3HAauH- 
TeENbHOM KoHueCcTBe SeH3OMMOJMKApOOHOBbIX KHcMOT. B pesyJbTaTe KOHJeH- 
call, KaK 9TO BUJHO H3 aHaIH3a HCXOMHbIX MPOAYKTOB, JIMTHHH He TepAeT CBOe- | 
rO OCHOBHOTO MeTOKCHJIMpOBaHHOrO apoMaTHYecKorO Apa, HO mpHoOperaeT 
BTOPHUHbIe APOMATHYECKHE CTPYKTYPbI, MO-BAMMOMY, 3a C4YeT OOKOBBIX Mpora- | 
HOBbIX 1eMeH. 

Kpatua (‘) nokasai, TO pa3JIMYHble MpelapaTbl JIMPHHHa, BbIeJIeHHbIe KH- 
cnoTtamu (Hampumep, wurnun Buspurtetrepa uu Wosnepa), qaioT pa STaHo- | 
mu3e KeTonbl [u66epta (mpaBya, C 3HAYHTeIbHO MCHbIIMM BbIXOJOM, 4eM TIpH- 
poqHbli murnun). UM skcnepHMeHTabHO MOTBEpAReHa CpaBHUTeIbHAaA YCTOH- | 
YMBOCTh OOKOBOH Wel JIMTHHHA. 

Kak u3BecTHO, HavOojlee 4acTo BCTpedaloulaicA B MpPpHpOAHOM JIMTHHHe | 
cTpyKTypa rBasusrauuepHH-p-apusspupa (1) o6pa3yer B pesybTaTe KHCJOT- 
HOFO THPOMH3a MpOW3BOLHOe OKCHKOHHepHsoBOorO cnupTa (a). BosmoxKHo | 
IpecTaBHTb B KayecTBe paOouel THMOTeSbI CeAylOUlylo cXeMy KOHJeHCallHH 
3TOTO peaKILHOHHOCTIOCOOHOrO MpOyKTAa: 


H H CH.OH 
7 
H CO C . GHOH Heo Chae : 
; GR: / X a oF 
Pipe Re Pe aailehde OP Weta a Ce 6 Saag aero: 
Oe Yuighor Buen eek Nee : 
Ao ia one 
CHLOM (ee 


Ha OCHOBaHHH MOOOHOrO WIM aHaJIOrHYHOrO THMa KOHJeHCaLMM, HA4HHAalO- 
uleHcA, BePpOATHO (IPH H30JIMpOBaHHH KUCIOTAMH JIMTHHHaA H3 paCTHTeJIbHOH 
TKaHH), Cc OOpas0BaHnem a —f- nM a — a,-yrmepoMHbIX cBASeH Mey Tpo- | 
HaHOBbIMH 6OKOBLIMH WenAMu (**) WH amee MpHBOAALLeH K BOSHHKHOBeCHHIO Ipo- 
WYKTOB THia PeHuHadptamuHos (A), B WHTHHHeE MOMKeT B TOM WH HHOH cTemeHH | 
HakallIMBaTbCA BTOPHYHAA apOMaTHYeCKad MHOFOAepHadA CTpyKTypa. Ee OTHO- 
CHTEIbHOE CONepAKAHe B MAKPOMOMEKYM€ 3aBMCHT, KAK 9TO NOKA3aHO, OT yCs10- 
BMH KOHJIC€HCaALMH JIMTHHHA. i 


Tocrymnvio 
5 VII 1960 


LIMTHPOBAHHAH JIMTEPATYPA 


b: "K. Ka atzi) Gi) Bi livedktetiolztorsch saelOMmEG (1957). 2° DAE RierarGe 
C..B. Purves, J. Am. Chem: Soc.) 74, 120 (1952))* SMG aioe th Gap on ane 
ves, Pulp and Paper Mag. Canada, 57, 151 (1956). 4M.H. Uynaxkos, C. HM. Cy- 
xanHopckunil, M. 1. AkumMosBa, DKIIX, 32, 608 (1959). 5wWw.A. Bone, 
LGB; Parson s et al., Proc. Roy. Soc., A 148, 492 (1935))) °F. B.B tan ns 
she Chemistry of Lignin, N. Y., 1952. 7 O. Horn, Brenstoff-Chemie, 10, 364 (1929). 7 

P. (ple Cmupuoes, Yen, xumun, 28, 7 (1959). © O,Grosskinsky, Glickauf, 
88, 376 (1952), 1° J. E, Germiainjs) Montreniiy Pewaukee ok acsone 
683 (1957), OE, Adler, J, M. Pepper, E. Eriesoo, ind) and Eng, Chemo 
ah 9 (1957), @K. Freudenberg, O, Ahenaus, Monatsh, Chem., 87, 1 (1956). } 

H.Meyer, H.Raudnitz, Ber.,69, 2010 (1920). 14B. Jeuttner, R.C. Smith, 
H.C, Howard, J. Am. Chem, Soc, 57, 2322 (19385) %W: E. Bachmann ™ 
J, Org, Chem., 13, 390 (1948). 
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Jloxianp Akanemuu Hayk CCCP 
1961. Tow 137, M6 


XHMHfA 


, Axagemuk ®. LIOPM, B. Tl. YEPHEWKHH *, C. XJIAQEK, H. BECEJIbIM, HW. CMPT 


6-ASAUMTHAWH HW EPO NPOW3BOJHBIE 


CuuTeTH4eCKHe HYKJICOTHbI, COMepxKallMe AHOMAJIbHbIe OCHOBaHUA, aHa- 
| AOrH MYPHHOBbIX HW MHPHMMAMHOBBIX COCTABJIAIONLMX HYKJICHHOBLIX KHCJIOT 
(6-a3aypalun, MepKanTonypHH 4H T. M1.), MpelcTaBsAOT 3HAYNTebHbI MHTEe- 
) pec Kak JIA U3yueHHA OMOCHHTe3a HYKJICHHOBbIX KHCJIOT, TaK HW B KauecTBe 
| MOTCHUMAIBHLIX KaHIepocTaTH4uecKHx H BUpycocTaTHuecKUXx Mpenapatos. Ta- 
| KWe COe€AHHEHHA HHTeHCHBHO u3y4yatoTca BMxcTuTyTe orpaHMyuecKoli XMMHU H 
_ Guoxumun Uexocnopaukoit AKayemun uayk (1). B 1957 r. Opi nomyueH Gxo- 
_ cHHTe3oM 6-a3ayprgzHH (1) (7), oOaatomMi BbICOKOH MpoTHBOONYyxoseBOH aK- 
THBHOCTHIO. [IpenctaBiaO HHTepec CHHTe3HpoBaTb 6-a3auNTHANH (II), TaK 
_ KaK W3BeCTHO, YTO WHTHIMH BHELPACTCA B HYKMCHHOBLIC KUCJOTbI 3HAYHTEbHO 
 Oouleeé HHTCHCHBHO, 4YeM ypPHANH (°), H MOXKHO ObIIO ORKNAATS, YTO 6-a3zalluTH- 
MH OyfeT Ooslee CHJIbHBIM AHTHMeTAOOMTOM—HHTHOMTOPOM CHHTe3a HykKuieu- 
HOBBIX KHCJIOT. 

Jima cvutesa 6-a3aluTHAHHa Oblvia HCNOb30BaHa BbICOKAA MOBY XKHOCTh 
| aTOMa Cepbl B 4-THOMPOM3BOAHbIX MHPUYMMAMHOBKIX HyKJeo3suzoB (4). Mcxon- 
HIM Obl 6-a3aypHNH, BbIMycKaemblii B HacTosmee Bpema B UexocoBalKon 
_ Counasuctuyeckoi Pecny61uke B MpombiliieHHOM MacuiTa6e. 6-AsaypHqHH 

allWJIMpOBaHveM [peBpaliasica B MepalnmponsBoguble (TpuGexnsous (III)- x 

_ Tpnanetua ([V)-6-a3aypuqunbl). OdpasorKka | OoubmMM H3O6bITKOM yKCyCHOrO 
| aHrujipufa npuBesa K OOpasoBaHuio TeTpaaleTu-6-a3aypuauna (V). Tlepamua- 
| 6-a3aypHAMHEI Cc MATHCepHHCTEIM cocdopom MepeBosHJMCh B Nepalus-4-THo- 
- 6-a3aypuyunbi (VI u VII). Ammononn3 3amenmeHHEIx 4-THO-6-a3aypHMHOB 
_mpuBes kK 6-a3amuTugnuy (II) u ero mpousBoquEmM (1X, X, XII). 
-  I[Ipu narpepanun tpu6ensoua (VI)-u Terpaanetua (VII)-4-TH0-6-a3aypuyn- 
HOB C aMMHMaKOM Obl nlomyyeH 6-a3aunTHguH (II) (7. ma. 217—219% c 
 pasyiowkenvem, Rf Bs cucreme A (HacbileHHbi Bogou H-OyTaHom) 0,1, B 
cucteme 5 (u3sonponanon — amMMonnak — Boga (7 : | : 2)) 0,5). 


Hatineno %: C 39,68; H 4,95; N 22, 88 
y CgH1205N4. Buraucneno %: C 39,33; H 4,92; N 22,934 


6-A3aunTHIHH Obl nouwyyeH TakxKe B pesysbTaTe aMMOHOH3a 4-THO-6- 
a3aypuguna (VIII), momyyenHoro peOeHsouMpoBaHvem TpuOeHsoNs-4-THO- 
-6-asaypuyuna (VI). 
[lo autepatypHbim aHHbIM, pu o6padoTKe ypusMHa MATHCePHHCTHIM (poc- 
OpoM TObKO Ofna FHApOKcHIbHaA rpynla B 4-M MOJIOKeEHHH 3aMellaeTcA 
aToMoM ceppi (4). Mbl noyuHsM CHeKTPpOPoToMeTpHYeECKH NOLTBeEpAeHHE STOTO 
bakTa Mw JIA MpousBo_Hubix 6-a3saypusuHa. CiekTp THoasaypuyuna (VIII), 
“moslyyeHHoro JeGen30usupoBaHvemM  TpHOeHsous-4-THO-6-a3aypuzuna (VI), 
_uMeeT Amanc 244 H 332 mp, 4TO, mo AaHHEIM M.' Vouaa, TOUHO COOTBETCTBYeT 
enextpy 4-THo-6-asaypauna, Torna Kak 2-THO-6-a3aypallu HMeeT Amanc 266 MUL. 
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HarpespaHvem Tpu6eH30u1-4-THO-6-a3aypuauna (VI) C A-OyYTHaMHHOM Obl 
cnutesupopan N’-6yTua-6-a3anuTugun (IX) (Geman HeKpucTanaMsylomujanca 
nena, Rf B cucteme A 0,70, B cucTeme B 0,78). 


Hatineno %: C 47,42; H 7,01; 


iN oll 
Cy2H2)OsNa. Baruncaeno %: C 48,00; H 6,71; N 


I 
18,66 


8 
8 


Peaxuun tTpuGen3ou-4-THo-6-a3aypuguna (VI) c ruqpa3sHHOM B 3aBHCH- 
MOCTH OT YCJIOBHH MpMBOLua K pa3/JIMYHbIM MposyKTam. Bei momyuenbl. 
1) N’-amuno-6-a3auuTHOHH (X) (KesITad HEKPHCTaIM3yIoulaAca Nena, Rf B cu- 


CHO Ac 


= 


creme 5 0,34, B cucteme B (#-6yTaHo — Boa— yKcycHaa KuCuOTA (5: 3: 2) 
0,39, B cuctemeT (merusuensocombB — Boga (8 : 2)) 0,78). | 


Haitigeno %: C 35,58; H 5,13; N 25,40 
CgHyg05N3. Burancneno %: C 35,60; H 4,88; N 


’ 


2) N’-amuno-6-a3ayuTosuH (XI) (KeaTble Mra, pasviaratouyueca Bpie 240°, 
Rj} 8 cucteme B 0,24, 8 cucteme B 0,82). | 


HatigeHo %: C 28,19; H 4,17; N 54,48 
CsHsONs5. Barunceno %: C, 28,30; H 3,94; N 55,10 


Cf 
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IIpH B3aumogelictauu mapalleTus-4-Tno-6-asaypuquHa Cc TH JLPOKCHJI4MH HOM 
pOpasopasica N’-oxcu-6-asauTuqun (XII) (Genie urabtc T. na. 234—235,5°, 
R7 B cucteme A 0,14, B cucteme B 0,43) 


Haliqeno %: C 37,18; H 4,54; N 21,38 
CgHy206Nq. Beruncneno %: C 36,92; H 4,64: N PALS} 


6-A3auMTHAMH Hero MpOM3BOAHEIe MPH KUNAYeHHH B KUCMOM Cpene moctTe- 

leHHO MpeBpalaiotca B 6-a3aypugun (I). N’-amuHo-6-agamuTosun mpH aHaso- 
‘MUHBIX YCJIOBMAX NepexoquT B 6-a3aypannu. 

_ Bbw MpoBefenbl MpeLBapHTeJIbHble OMbITHI NO HCCeLOBaHHIO BAMAHUSA a3a- 
IMTHIMHAa Ha SKCNePHMeHTaJbubIe onyxouu. McnbiraHuA MpoBoOsMJINCh Ha MBI- 
Wax C aCWMTHbIM pakOM HM KapluHOMO Opsuxa. B onpiTax ¢ acllMTHbIM pakom 
}-a3allMTHAUH BBOWJICA BHYTPHOPIOWIMHHO B (pPH3HO/IOrMyeCKOM pacTBOpe B Te- 
lene 8 THe HaYMHaA CO BTOpOro AHA NO TpancniaHTanwuM B Jose mo 250 mr/Kr 
0 mpnuam. Ilogo6no 6-a3aypuquny ObiI0 OOHapyxeHo HeGombIICe yRuMHeHHe 
SPCMCHH 2H3HH JICUCHHBIX 6-a3allMTHAMHOM MbIllleH MO CPaBHeHHIO C KOHTpo- 
tem — Ha 17%. B ompirax c kKapmuHomoii Opmuxa 6-a3alluTHHH BBOLWICA 
(HAJIOTHYHEIM OOpa3oM B TeyeHHe 9 AHeli, HauNHad Cc 4 WHA NOCe NepeBUBKH, 
pynne B 10 mbmueH, KoTOpbie Obl BCKpbITbI Ha 15 TeHb MOCe MHOKYJIAWMH. 
2peqHH Bec onyxouM Obit 345 mr npoTuB 379 Mr B HeeyeHHOM KoHTpo.ie. B ypy- 
‘OM OlbITe 6-a3allHTHAHH BBOMJICA MOMOOHbIM OOpa3s0M BMECTe C THMHHAIKH- 
IMHHOM (9 X 250 y/kr). CpenHuti Bec onyxouu Obi 261 mr, Mo T-TecTy 3Ha4uUTesb- 
10 CTaTHCcTHYeCcKH cHuxKeH. [lon pelicTBHeM 6-a3aypHHHa B AHaJOrMUHOM OMbITe 
* THMHHAJIKHJIGMHHOM BeC ONYXOJH CHH3HJICA TOMbKO fo 314 mr. Kak BuyHO 
13 OMbITOB, 6-a3al\HTHIHH B KOMONHALLMH C THMMHAJIKHJIAMHHOM 3aMeTHO 3aMeq- 
Ide€T POCT KapWHHOMbI Opmnxa. B cpaBHeHHu C HUM CHHepruyeckoe BJIMAHHeE 
j-a3aypHvHa C THMHHAaJIKNIaMHHOM OblIO 3HaUHTeIbHO MeHbile. Iloq06Ho 
i-a3aypHAuHy, 6-a3alluTHAMH HMee TOUCHb HH3KYIO TOKCHUHOCTD. 

_ Bosnee nogpo6uoe coodmjenve no uccnefoBannio 6-a3allHTHHa H ero Npons- 
‘OMHBIX OyfeT ony6muKOBaHO B KypHaue Collection of Czechoslov. Chem. Com- 
aun. 


Wucruryt opraHuyeckoH XHMuM H OMOXHMHH [loct ynuao 
' Axayemuu wayk UCCP, IIpara 4111 1964 


f WHTHPOBAHHAA JIMTEPATYPA! 


LF. Sorm, A. Jakubovié,L. Slechta, Exper-esl2627iG956)rare Sorm, 
1) Keilova, Exper., 14, 215 (1958); J. Skoda, F. Sorm, Coll. Czechoslov. Chem. 
}iommun., 21, 1328 (1956); J. Skoda, J. Kara, Z. Sormova, F. Sorm, Bio- 
im. et biophys. acta, 33, 579 (1959); J. Gut, J. Moravek, C. Parkanyi, M.Pry- 
Waals’. ie isioud’ay F. Sorm,.Coll. Czechoslov. Chem. Commun., 24, 3154 (1959). 
i. Skoda, V. F. Hess, F. Sorm, Exper., 13, 150 (1957); Coll. Czechoslov. Chem. 
lommun., 22, 1330 (1957). | * Biosynthesis of Nucleic Acids, G. B. Brown and P. M. Roll, 
he Nucleic Acids, II (E. Chargaff and J. N. Davidson, eds.), N. Y., 1955, p. 350. 
oJ. Fox, Din Via Pita a g I. Wempen, LE. Dioterne Ee. Cinieo ns: 
BE: KoavohhyM. L. Badinofi, AvB entdichitGeB “Birown;, J. Am: Chem: 
oc., 81, 178 (1959). 
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Jloxnagm AkayemMun nayr CCCP 
1961. Tom 137, Ne 6 


PH3HYECKAH XHMH 


6. M. BEJIOYCOB, A. Bb. FOPOXOBATCKHH, M. A. PYBAHHK 
nw A. B. TEPLJHMHPOPHHA 


UCCJIEMOBAHHE KAHETHKM KATAJIATHYECKOPO OKHCJIEHH A 
MPONMWUJIEHA B AKPOJIEHAH NPOTOUHO-LMPK YJIAWMOHHBIM 
METOJIOM 


(IIpedcmaeaexo axademuxom A. A. Baaandunoim 10 XII 1960) 


Ilpoueccy OKMCeHuA MpomHseHa B AKPOJICHH Ha 3AKMCHO-MeHOM KOHTAKT 
MOCBALLeHO OrpaHvuenHoe yncuo padot ('~*). Llenbio nacTosmero uccmemoBaHHs 
ABIANOCh MOU YYeHHe JaHHbIX O KHHeETHKe 3TOFO Mpolecca Cc MCHOMb3OBAaHHe 
HanOouee MpHrOLHOTO WIA STO MeMM MpOTOYHO-LMpKYyAUHOHHOFO MeTosa (°*) 

Ilpu u3y4eHH BIMAHHA BHeWWHeH AudPpy3suu NpMMenANacb MeTOJMKa, OFM: 
cannas panee (7). [lomyyenupie aHHble, NpHBeseHHble B TaOM. 1, MOKAa3SbIBaIOT 


Ta6Onuna 1 

OxkucneHwe mponisena Mpv pasHblx WMHeMHbIX CKOopocTax L noToKa fra3a 
(cKopocTb moToKa 253 cm?/muH; O6beM KaTau3atopa 4 cm’; [C3He] = 22—24%; t = 379°, 
comepxanue Cu 10 rua 4 «a KaTamu3aTopa) 


CrauuoHapHbre KOHIL. 


i 0 W,-107, W.-107, 
M/EEE ‘ tee a Moub-ceK-? Monb-cex—! XO,,% Sc,H,, % 
| CO, | CLO | O, Ha 1 MJ Kar. Ha 1 MJ Kav. 
1,8 Ath) | 0,73 5,80 3,38 9,78 | 40 54 
0,4 AhO Wy 10, 7S 0,80 3,38 9,78 40) 54 


4TO H3MeHEHHE JIMHEMHOK CKOPOCTH G6ouIbIe 4eM B 4 pasa He CKAa3bIBAeTCA Ha CKO 
pocTu oOpa30Banusa akposlenua (W,) u yrmekucnoro rasa (W 2), creneHv mpeBpa 
ieHHA KUCIOpoya (Xo,) H U36HpaTeNbHOCTH Mpouecca (Sc,y,). CaeqoBaTe/bHO 
B HalluX YCJIOBHAX KHHETHYCCKHE JaHHble He ObLIM UCKaxKeHbI ABJICHHAMH ‘BHELL 
Hero mlepeHoca. 

HcculeqoBaHve KMHETHKH MpoOlecca MpOBOMMJIOCb Ha KOHTAKTe, COfepKaBule 
2,4r Cu nal a. (pumenxpumiica kapOopyHfoBblii HOCHTeb, 3epHeHHeM 2—3 M 
oOlalal KpynHubiMu nopamu (cpequul AMametp 6-10? cm), He co3farOUlHMH BHY 
pUAMPPySHOHHbIX 3aTpyAHeHHH, YTO ObIIO SKCMeEPUMeHTAJbHO MpOBepeHO MeT 
JOM Wpo6seHuA 3epen. 

Hekotopbie 43 MOuJyueHHbIX HaMH KHHeTHYeCKUX JaHHbIX MpHBeeHbl B 
tao. 2. M3 stTux aHHbIX BUHO, YTO CKOpOCTH OOpas0BaHUA aKpomenHa HM yr 
KMUCOrO asa MpONOPMMOHAIbHbI KOHIEHTpaluun KuCMOpoma HW cabo 3aBHCA 
OT KOHUeHTpaltuu Mponusena. IIpH HeH3MeHHbIX COJepKaHHAX B WHKIE HCXO, 
HbIX BeICCTB CKOPOCTb MOHWKaeTCA C YBeIMYCHHeEM KOHICHTPallHu MpoyKTO 
OKUCJICHHA, YTO CBUETeIbLCTBYeT 06 UX TOPMOSALLEM elCTBUH. 

Ckopocru o6pasoBpaHua akpovlenna uM yruleKcsOro ra3a Mp MOCTOAHHOM KOH 
HWeEHTPalMH MpOMHeHa OMMCbIBAIOTCA CJeYIOULMMH KHHETHYCCKHMH YypaBH 
HUSIMH: 

hy [Op] W. = —*2lOz] 
1+ BA [O,]’ > TCH OW?’ 
rye |O2] — konnentpayua Kucnopoga B unkae, AlOz] — yOnuib KoHNeHTp 
HH KHCMOPONa, PaCCUNTAaHHaA MO pa3sHOCTH M@X*KLy KOHMeHTpalluMel KUCMOpON 
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= 


MOJaBaeMOH CMECH H KOHIeCHTpal{veH ero Ha BbIXOse ky, k2 ub — nocTosHHble, 


/3aBucalue oT Temnepatyppl. Unen bA[O2] 8 ypaBHenuu o6ycnoBeH TOpMo3s- 
|iuM jeHcTBHeM MpoyyKTos. 


| Ta6auma 2 


i SaBMCMMOCTb CKOPOCTH COpasoBaHUA akpowienHa (W1) H yrsmeKucmoro raga (We) or 
onepwKanAA KUCNOpota WH MponuseHna B WMKNe M CKOpocTH NoTOKa (o6beM KaTamusaropa 8 M1) 


i 
r 


a CrauuonapH. KOHTL. W,+107 Wa 
Poet BWMKe, % Ss yf, |MOoub-cex~ ronan ; 
f BeotoKa, nme CHS ly dil Had Mx hy10° ky 108 
'" /MuH O, | GH, | CH,O | GO; KaT. Kart. 
POO 4, =a 
KaTranu3satop 1 
| 298 3), Wey EOE OPT On Ls 76 0,455 | 0,408 0,07 0,09 
303 6,15 | 94 | 0,30] 0,20] 81 0,845 | 0,565 | 0.08 | 0.09 
§ 279 13,85 | 95 OREN Oats) 81 1 oo 0,908 .0,08 0,09 
: ; 229 Baio ol,o | 0,35 | 0,27 79 0,702 0,975 0,08 0,10 
' 278 B90) | 24,4) 0,28 | 0,27 76 0,723 0,697 0,08 0,44 
5 285 DOO) 11,45) 0,24 | 0,35 67 0,640 0,927 0,07 0,13 
: Katanusatop 2 
564 OF00N| 22,0 | 0,24 | 0,26 (he | 4,252 1,855 OFZ OF1g 
294 Bego! | 23,0 | 0,34 | 0,36 74 0,920 0,974 att 0,17 
142 9,99 | 23,9 | 0,49 | 0,60 71 0,647 0,795 Ord 0,17 
144 BeoOnie23,0) 0,44 1 0,62 68 0,576 0,814 0,10 0,18 
|) 84 5,80 | 22,9} 0,60] 1,00] 65 OATHS by O7RRIAt! ON12 0,20 


f=p00 >) 0=5 00 


534 ma 25.6 1 0,43 | 0,55 74 ba ae 278 0,48 0,59 
308 5,90 | 22,7 | 0,50 | 0,90 63. | 4,43 2,58 0,46 0,63 
148 peo) 22,5} 0,68)4,50) 58 | 0,94 2,06 0,46 0,63 
69 15,80 | 220} 0191} 2'4)| 53 | o'5e6 | 1:54 | 0743 | 0°57 


PaccuuTaHHble 10 3THM ypaBHeHHAM 3HaYeHHA KOHCTaHT cKopocTH ky" R° 
IpHBeyeHb! B TAO. 2. [locroaucTBo KOHCTaHT, Mp A3MeHeHUAX CKOPOCTH MOTO- 
ta B 7 pa3 M KOHUeHTpaluu KUCAOposa B 5 pas, CBUeTeIbCTByeT O T1pUMeHHMO- 
WH yKa3aHHbIx ypaBHenni. [Ipeyuo- 


,|KeHHble ypaBHeHHA He CojepxKaT B gg 1 ae 
e6e KOHIEHTPalluH Mponumena, Xxo- ee na 
| tH, cTporo roBops!, cKopoctb H ceseK- 


‘| *MBHOCTb OKMCIeHMA IpomuseHa 3a- 
y{ 3HCAT OT EFO COJepAKaHUA B CMeCH. 
 IIpu yperuyennu KonenTpalun 
| ipomuneHa u30MpaTebHOCTb  He- 
s|:KObKO Bo3pactaeT (puc. 1). IIpu 
| feOombuIMx U3MeHeHUAX COsepKanHnA 
jiponMsieHa B CMecH MIM Tipu 3HauH- 
"€JIbHOM €FO H3ObITKe, CKOPOCTb H ce- 
g| [EKTHBHOCTb OCTAIOTCA MOCTOAHHBIMH, 
{ MpeqaraemMble HAMM yYpaBHeHHdA AB- Puc, 1, Sapnucumocrb H30HpaTebHOCTH 10 
| IMIOTCH CipaBeMBbIMH. nponuJeny (Sc.u,) OT KOHUCHTPalluH MponH- 
_ Boruvenennpre mo mpusexenHbim ewa mpu 335° (1) w 365° (2) u noctosHHon 
| /papuenuam TeMMOTbI AKTHBALUH 06- KOHI[CHTPallHH KHCMOpONa B WHKIe, paBHOH 6% 
| asopanua CsH1O £,, yraekucaoro | 
Jiaza E2 B uuteppane 335—380° oKasanucb papubimn E, = E2 = 36+ 
12.5 xxan/monp; b = 4,25-e — 10000/RT. 

] Jina Beiacnenua BoMpoca O TOM, KaKOli M3 MpOLYKTOB TOPMOST peakI{MIO, Obl 
| ictlomb30BaH MeTOy, yasIeHUA OMpeseCHHEIX MPOLYKTOB M3 WMKIA (®) mp nog- 
A\@p2KaHuu MOcTOAHHOM KOHIeHTpalMH UCXOJHBIX BellecTB. U3 nmpHBeyeHHbix 
| 7a611.,3 JaHHbIX BUZHO, 4TO TIpM yAa/leHHM aKpOMeHHa HM BObI CKOPOCTh peak- 
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Ta6Onmuna 3 


Bauanne MpoflykKToB peaKWWH Ha CKOPOCTb Mpomecca 
(o6bem KaTasu3aTopa 8 cm®, [C3H.] = 19—21%) 


CramuuonapHble KOH. B WHKue, 
% W,-107, W,-10', 


W S 
[O;) tah Sa: ee Y nannemble GsHel ou i@eratinio mneCercale 
’ | UpORyKTBI 0 Haima | Hal Ma 
pe ee 7 Kat. Kar, 


Oo, C,H, | COr 


t = 335°, ckopocTb moToka 280 cm’/mMiH 


6,80 9,90 0,29 0,30 — ([2a2> 0,795 0,778 
7,69 | 5,90 | 0,05 | 0,85 C3H,0O, HO Waa, 1,94 222 
7,65 9,80 0,07 HeT COs, HO, C3H,O as — = 
t = 365°, cKopocTb moToKa 283 cm?/muH 
700) D0 0,41 0,80 — 6041 | LOT ZrO 
9,70 0,80 0,06 4,90 C3H,O, HO Giieed 3,39 5,00 
9,70 5,99 0,05 HeT CO, H2O0, CsH,O = — — 
(nek: 5,70 0,45 0,90 — 60:44 Jo 2,06 
8,20" 0,80 0,43 AWA) H,O = = Syoll 


* CKopoctTb noToKa 307 cm’/MuBH. 


WH Bospactaa B 2,5—8 pasa. IIpm yzaneHuu Bcex MpofyKToB cTereHb MpeBpa-| 
UleHHA KMCMOpoOsa OcTaeTCH TaKOM %Ke, KaK HM ApH yRalweHun TombKO CsH4O 
u H2O. CnegoBaTenbHo, YrIeKHCJIbIH ra3 He OKA3bIBaeT 3AMeTHOFO BAMAHHA Hal 
cKopocTb peakunn. IIpw yqaneHuv TObKO BOJbI H HEH3MeCHHOHM KOHUCHTpallHn 
AKPOJICHHA CKOPOCTb OO6pa30BaHHA YyIJIeKHcOrO raza BOspacTala NpHOmH3H- 
TeJIbHO B 1,5 pasa. 

TlomyueHHble HaMy JaHHble MOATBep»xKZaIoT BLIBOA O. B. Mcaepa u JI. 1. Map- 
roc (°) 0 3ABHCHMOCTH CKOPOCTH OKHCJICHUA MpOMMeHa OT KOHIECHTPaluu KHC- 
Jopoya B NepBok creneHHu. B TO Ke BPeMA OHH HE COrsacyIOTCA C BLIBOJIOM TeX Ke 
aBTOPOB 06 OTCYTCTBHH TOPMOXKeHHA Mpollecca OKHCJIEHHA MpomMena MpoxyK- 
TaMH peaKUHH H O MOJIHOM OTCYTCTBHH BJIMAHHA NpomMena. | 

CreayeT OTMETHTb, YTO YKa3aHHble aBTopbl (°) paboTasH MpOTOUHbIM MeTOOM, | 
KOTOPbIM Mp HCCeMOBaHHU KMHETHKH 9K30TCPMHUHEIX peaKUMH MeHee MpHro- 
qeH, 4M MpOTOUHO-LUpKyJIAWHOHHbIM. IIpu 335° ynanenue 43 WHKIa akpovlenHa| 
He IIPHBOJMO K NOBbILeHHIO H36HpaTeMbHOCTH, YTO TOMKHO ObIO Obl MIpOHc-} 
XOJMTb B Clyyae MpoTeKaHHA ero JooKucmeHHaA. IIpu 365°, B pesybTaTe BHIMO- 
paxuBaHna CsH4O, u36upaTembHOCTb HeECKOJIbKO MOBBIMAeTCA; CEOBATebHO, 
IIpH STO TeMMepatype B OObIMHEIX YCMOBHAX BO3MOMKHO JOOKNCJIEHHE akpouleH- 
(a, OTH JaHHbIe MOLTBEPKLaloT CeMaHHbIi HAMM paHee BEIBON (*) O mpeHMyulecT- 
BeHHO TapaJJIe@IbHOM OOpa3s0BaHHH akpoJleuHa H YrvieKHCsOrO ra3a Np HASKHX 
TemMnepaTypaxX HW MapaJVIeIbHO-NOCIeEMOBaTeIbHOM OOpa30BaHHH yrsieKMcJ10ro 
rasa IIpH BbICOKHX TeMMepatypax. 

AsTopbl BbipaxkaioT OmarogapHoctp E. H. Ionozsof, J. A. Heannopyk ui’ 


M. B. Ppi6akosoli, MpHHuMaBLIMM yuacTHe B BHINOHeHHM HCCeqOBaHHA. 
VWucrutyt cbusnyueckoit xumHy Tloctynuao 
um. JI, B, IlucapsxescKoro 9 XII 1960 
Axanemuw HayK YCCP 
UMTHPOBAHHAS JIHTEPATYPA 
1H, H. Tlonospa, B. MW. Bennés, P,.H,C Ty#oBa, Wap, Bocr, bua, 
AH CCCP, Ne 7, 40 (1957).2O, B,. Ucaes, J. A, Maproauc,C, 3, Poruuckui,| 
)KOX, 29, 1522 (1959), *O, B.WUcaes, Jl, A. Malpiro uy cnc, ome vomuaae 
cKkuk, JAH, 129, 141 (1959), “B.M. Beaoycos, Wb )opoxosatcKmu 
M.A.Py6anux, A.B. Tepmuuropuna, JAH, 132, 1125 (1960), >O.B. Mcaes, 
JI, A,Maproauc, Kuneruka nu xatann3, 1, B, 2, 237 (1960), ®M. HW. Tem- 
Ku, C. JI. Kunepman, JI. HW, Jiykpaunosa, JAH, 74, 763 (1950). 7M. SH. Py- 
O6Ganuk,K. M. Xoanpenxo, AW. B, Popoxoname rude et )Ab enna 
a a ite mi Gly IE. Ol. ile ae akosBa, Ykp, xXHM, %ypH., 22, 190 (1956). 
5 38), XOBaTCKHG, St ; ; 
125, 83. (1959), A. PyOauuk, K. M. XomapenxKo TAH 
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(OTHOCHTEIbHO 31eKTpoyoB) werelt: 


pacnaB 


Hua cHcTembI Fe — Te (?,*). J[uarpam- 
Ma COCTOAHHA, MocTpoeHHaA MO jaH- 
-HbIM [poupoubga, Xapaibyzcena u Bu- 
xopya (7), MpuBeqeHa B KHure XaHceHa 
nu Angepxo (4). Ha pue. | cnomnpmu 
JMHHAMM HayepueHa WMarpaMMa CocTOA- 
Hua 10 padote Un6a (*), myHKTHpoM 
HOKa3aHbl Wpesaraembie HAMM MoJO- 
%KCHHA PPaHH, PasoBblxX OGwacTeli *. 
IIpu Temnepatypax 360—650° 6piaH 
MCCJICNOBaHbI CMaBbl *#Kele3sa c TeMIy- 
POM pa3M4HOrO cocTaBa, IIpHHaiexka- 
tive K (ba30BLiM oOsactam B + Te, Bf, 
16 + y, y, yt+oa u B-+« (Bcero 21 cas). 
‘JaHuHple, MOMyueHHbIe IA CIaBoB, 
| Upunayiexkalux K OJON H TOH 2e IByX- 
| d@asHol oO6mactTu, oOpadaTbIBasHcb cyue- 
RyrouluM oOpa3som. MetoyomM HavMeHb- 
HIMX KBaj[paTOB M3 BCeH COBOKYMHOCTH 
SKCHEPHMeHTAIbHBIX 3HAYCHHH 9. JL. C. 
AIA BCeX CHaBOB pu Bcex TeMIlepaTy- 


Jloxnagn Akagemun nayx CCCP 
1961. Tom 137, Ne 6 


PH3SHTECKAA XHMHA 


B. A. TEAAEPHX, uaen-Koppecnonzent AH CCCP 9. HW. FEPACHMOB 
uv A. B. HUKOJIBCKAS 
_TEPMOAHHAMHYECKHE CBOHCTBA CIJIABOB CHCTEMbI 
MKEJIESO — TEJIJIYP B TBEPJOM COCTOAHHUM 


Tpepable ciiaBbi 2Kee3a c Teypom (cocrasop 0—5O0 ar.% xemne3a) uceme- 


HOBAJIHCb METOJOM BICKTPOABHKYIULUX CH (9. J. Cc.). 
B 3aBHCHMOCTH OT TeMMepaTypbI H3Mepaacb 9. J. C. KOHILGHTPallMOHHbIX 


(—) Fe | FeCl, (KCI + LiCl) | Fe — Te (+) (1) 


TBepAbIH cnnaB 


IIpwrotopsienve ciiaBoB H MpoBeseHve OMbITa OflMcaHbl B paoore ('). 
B autTepatype MpuBo_ATCA pe3ybTaTLI HCCeOBAaHHH AHarpaMMbI COcTOA- 


aC 
900 
800 
700 


600 


Puc, 1, JinarpamMa cocTOMHHA CHCTeMbI 
Fe — Te: cnviowubie JHHHH No paoote (°%), 
NYHKTHPOM—HalliH JaHHble 


pax Haxofusoch ypaBHeHHe 3aBHCHMOCTH 9. A.C. (E) oT aOcouOTHOH Temlepaty- 
pbI B (bopMe ypaBHeHusa mpsAmMoH. Ja roMOreHHbIX CMMaBOB OMNpeeJIeHHOFO CO- 
: 


Taownw taut 


A ’ 
gona meneaa, | “scan” Ea a a 9. A.C, MB 
aT. % 

| 
0—0,323 Te 630—700 344,297 810-3 T 
0,332 : Hs 650—750 343, 9—110-10-3 T 
? Ls 
| 0,338 B 740—880 531 ,4—384-10-8 T 
joj 0,35—0,54 Btoa 690—786 —109,5-+220,6-10- T 
' 0,35—0,40 Ba 790—800 —598,6+841-10- T 
ME © 0.400.425) B+ nepe 990 | —598,6-+841-10-8 T 
ne /40—0, i pemMeHHaa ’ ‘ ag 

0,43—0,54 yta 786—900 80,3 941078 (7 


* Haspanna cba3 Bese B HacTosAmel paboTe NPHHATHI Te Ke, 4TO B pa6ote Un6a (%), 
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Ta6auna 2 


1400 
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—5 42-40, 411 
4 305-0,54 


crapa npamaa E = A + BT nposogusacb Ha rpadu- 
©2252 Ke NO 9KCMEPMMeHTAJIbHbIM TOUKAM, 3Ha4eHHA KO3p- 
PR buuventos A u B naxoquaucb u3 rpatbuKa. 


ee B ra6a. | npuBeqenbl ypaBHenua E = A+ BT yuna 
Po)! sneKTpogos, MpexcTaBAomAx co6oH ciaBb passHy- 
HbIX COCTABOB. 

BemuunHa H3MeHeHHA XHMMYeCKOFO MOTeHIIMama 
acqnein *Keesa mpH mMepexoge | r-aT. *®eNe3a U3 4MCTOrO 
= 
SS MeTasa BCIaB OMpefeseHHoro cocTaBa Nomyuaetca 
HHHH “43 H3BeCTHOrO COOTHOLICHHA: 

SSS 
Pee AurFe = SS vA al oe 
beret = 
rye Zz —3apA MOHna-Mepenocunka (z,.4+ = 2), F— 
Nowa. 4ucno Mapagen (F = 23064 xan/B). 
aoe TlapuMaibHble H3MeHeHHA DHTPOMMH HW ZHTAJIbIHH 
HHHH HaxoqaATcA H3 ypaBHeHHH: 
cD P= NO 
SESE Re ms 
pei: ASpe = — dApp-/dT = zFdE/dT, 
Af ge == Are a TASge: 

eo 
eel’ MurerpaJibHble BeJIM4HHbI AIA O6pas0BaHHA rpaMn- 

3  aTOM@ CiwlaBa H3 YAMCTHIX *Keme3za WU Telypa HalieHbl 

mo ypaBHenuio [u66ca-Jtorema: 
tu NFe 
as Nee 

2 2 20 20 B= Ny, Fedl 
Sosco 3 Nr. / > 
-H-H-H-H 0 
19 = 
IN oe - 


TP ++ rye 8 —uuterpaipHat BenuuuHa (AG*, AH, 
AS),Be.—CooTBeTcTBylollad WaplasbHad BeM4HHa 
*#ele3a, N; — aToMHad joa i-ro KommoHenta. VWn- 
TerpHpoBaHve MpoBeyeHo rpacduyeckKH B MHHTepBasie 
Nee = 0—O,51 aaa Temnepatyp 700 u 800° K. 

PesysbTaTbl, paccuuTaHHble Ha 1 r-aT. criiaBa, 
lIpeqcTaB/leHbl Ha puc. 2 uw B Ta6l. 2. Ha puc. 2 uH- 
TerpasIbHble {BEJIMYHHbI TEPMOAMHAMHYeCKAX (PYHKIMH 
quia 800° K Haneceubl Ha rpapuK B 3aBHMCHMOCTH OT 
cocTaBa ciaBoB. B Ta6a. 2 npuBeqeHbl ITH BEAMYMHBI 
jis B-, y-, a-cba3 CHCTeMBI HM AVIA rereporeHHoro cma- 
Ba coctasa{ Np.= 0,5. Jlannpie gana Nee = 0,53 
MOy4eHbl IKcTpanomAWuel 3apucumocteli B(Nge) OT 
Nee'= 0,51 .B oOacTH roMoreHHOCTH a-(ba3bl. 

J\na \mony4eHuA HHTerpasbHbIX BeIHYHH IIpH 
800° K k 9ToH TemMMepatType ObINH 9KCTpanomupo- 
BaHbl 3aBucuMocTH E(T), nodyIeHHble 9KCMEepHMeHTAJIb- 
HO ipa Oomee HU3KUX TeMMepaTypax JIA CiaBOB CO- 
crasop Ney= 0—O0,332 u npupegenubie B Tabu. |. 
Spigie B ra6a. 2 MpHBeyeHbI BeEMHUMHI, OTHECeHHLIe K 

33 CTAHJapTHOMY COCTOAHHIO «TBepsble KeMe30 H Teyp». 
Jia mepexoya’K cTaHyapTHOMy COCTOAHMIO «TBep- 
moe %*Kele30 HW WUAKMM Telyp» OJDKHBI ObITb 


—3,06-40,54 
—2,65-40,54 


—4,32+0,12 
—4,08+0, 16 
—3,84+0,16 
—3, 74-40, 16 


= MCHOJIb30BaHbI COOTBETCTBEHHO BeMuMHb! AHT = 
£3 Gag is ————__— 
sooo * Jit H306apHO-H30TepMMYeCKOrO NMOTeHIHala MBI MpHHH- 


Maem O6o3HayeHHe G B COO1seTCTBHH C NPHHATHIM B Me?KyHa- 
pofmHOl muTepatype, 


= 418° xKan/r-ar.,  ASt—= Af07/Taa = 5,78 93. e./r-at AGB = 
| (4,18 —5,78-10-° T) kxan/r-ar. (npene6peraa 3aBucumoctsto AH". or Temme- 


| paTypbl). SHayeHua TemMmepaTypb u TeMIOTH nmaBeHuA TeWIypa B3ATHI U3 (°). 
O6OcyKfeune pesyapntartos. Ms nzannyx taon. 2 BUJHO, 4TO 
|| SHTpomuu OOpasoBaHuA U3 SeMeHTOB a- UM y-chas MoMOKUTeMbHBI, a B-cpaga OOpa- 
SyeTCA C NOHMKEHHEM SHTPONMH. QHTaIbMMA OOpa3s0BaHHA U3MeHAeTCA CHMOaT- 
HO C SHTPONHeH, HO OCTaeTCA OTPUIaTebHOH BO BCeM WHTepBasle KOHLEHTpaluii 
(puc. 2, Ta6n. 2). Taxol xe xoqauTpo- 
TMM HM TeMJIOTHI OOpasoBaHuA c H3MeHe- 
_HHeM COCTAaBa CIaBOB MbI HaGIOLau B 
' cucteme Fe — Sb (°). Cosmayenue xa- 
*KeTCA He CLYYaHIM, ecIM paccMOTpeTb 


So “= & & BS 


Mpupowy aHasOoruyHbIX (as B OOeHx | 

}: cucTemax. ” 
_  £-®asa cuctempt Fe — Te o6anaet = fa | 
-CTpyKTypow Mapkasura, oOmacTb cymle- St _y 
“CTBOBAHHA cba3sbl BKOUaeT CTeXHOMeT- & 
“pwueckuii coctas FeTe2; FeSb2 — cre- a 
XHOMeTPpHYecKoe coeqMHeHHe CO cTpyK- ~4 
TypoH MapKa3uTa. y-ba3a Fe —Te u- -5 
e-tpasa Fe — Sb —Geptoumugubie asbt—_-g 


¢ flecbeKTHOH CTpyKTypoH TuNa apceHuya 

HuKelA. OOacTH UX CyIeCTBOBaHHA He Puc, 2, 3aBMcuMOCTh TepMomMHaMMueCKHX 
BKuOUaIOT cocTaBa 1:1, ugeambHoro yHKuH oT cocTaBa cmlaBoB B_ cHcTeMe 
‘yaa pemetku tuna NiAs. Ooaacrs cy- Fe— Tenpu 800°K (nyHKTupom o603HaueHa 


KKaJI 
WLeCTBOBaHUA y-cpasbl Fe — Te gambue aKcTpanouauusn), 1 — AG ( —) 
OTCTOMT OT cocTaBa | : 1 w BMecTe c TeM et wan, 
UMeeT OOJIbIIYIO MOMOKUTEbHYIO JHTPO- 2— AH ( ——— ); 3 — AS ( =) 


_ TH10 OOpa3o0Banna, 4em €-c:pasa Fe — Sb. 

STO HAXOAUTCA B COrmacnu c Mmpeznoso- 

2KeHHeM, CeaHHbIM HaMu B (°), O BAMAHMH esbekToB pelweTKH Tuna NiAs Ha 
BeJIMYMHY JHTPOMMUN OOpa3s0BaHHA HHTepMeTaMIMYeCKON (ashi. 

M3mepeuue 9. 7. c. wenel Tuna I B 3aBHCHMOCTH OT TeMIIepaTypbI KpOMe OII- 
‘peleseHua BeEIMUMH TepMOAMHaMMYeCKUX CPYHKUM NOSBOMAeT WeNaTb sak sOUe- 
‘HUA O Tpanuax *asoBblx OOvlacTeli Ha WHarpamMe coctosHuA. Ha rpanuue da- 
“BOBbIX OOmacTelt 3aBucumMocTb E(T) mpetrepnesBaer u3smom. Jia BCeX CII1aBOB 
*KeNlesa c Teypom cocTaBpoB Np. = 0,35—0,51 np ogHou u To we Temneparty- 
pe (ipuOmusutTenbHo 513°C) umeetca 130M, 4TO MOATBepxKAaeT Januble (°,*) 
06 SBTEKTOMHOM paciaye y-dasbt Ha a- u B-caspr(puc. 1). Ha puc. 1 nyHKru- 
POM NOKa3aHbI BeposATHBIe TpaHHubl dasoBbix oOOacTeli cuctembt Fe — Te. 
IlyHkTup mpopeyeH c y4eTOM NOJYYeHHBIX HaMM JaHHBIX NO 9. Jl. C. M JIMTe- 
paTypHbIX JaHHbIx (?,°,”). 


Tloctynuuio 
10 1 1964 
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PH3SHTECKAA XHMHA 


B. A. JIYHEHOK-BYPMAKHHA, A. TI. MOTEMCKAA 
M ugleH-Koppecnonyent AH CCCP A. H. BPOJCKHM 


HCCJIEXOBAHHE MEXAHH3MA AHOJHOFO OBPASOBAHHA O30HA 
U3 CEPHOKHCJIOTHbBIX PACTBOPOB 


O mexaHu3Me aHoqHOro OOpa3s0BaHHA O30Ha U3BeCTHO O4eHb MawJO. Ilo ana- 
JIOTHH C ero OOpa3s0BaHHeM B THXOM pa3pATe MOXKHO IIpeANOMORUTh OpyTTo-cxe- 
my O2 + O = Os (’). Bouee BeposTHO y4acTHe BOJbI 


H,O + Oz == O3 + AGP ++ 2e (1) 


€ BO3MO2KHBIM IIPOMe*KYTOUHEIM OOpas0BaHHeM MOHOB KHCIOpoya WH paquka- 
gos. Mccneqopanve aHOgsHbIX KPHBbIX HallpsxxKeHHA HM COCTOAHHA JJICKTPONOB 
IpHBesoO pa, aBTopoB (?~*) K 3aKJHOYeHHIO, YTO B AHOJHOM OOpas0BaHHU Oa Ue 
AHOJHOM OKHCI€HHH KHCIOpO_ yuacTByeT B Bue MOBCPXHOCTHEIX OKHCJOB. 
B yacruoctu, B. VW. Becenoscxui c cotp. (°) MpeqnomaraioT JIA MaTHHOBbIX 
3JIEKTPOJOB IIpH BbICOKHX MepeHalpsxKeHHAX, OTBCUAIONLHX TOYYeHHIO 030Ha, 
o6pa3s0BaHue BbICIWIHNX OKHCJIOB N€peKUCHOFO THIa, KOTOpble C BOZOM TaloT 030H 
WIM KHCHOpon: 


PtO + 2H,O = PtO [O — O] + 4Ht + 4e; (2a) 
PtO [0 — O] + H2O = PtO + O3-+ 2H+ + 2e; (2b) 
PtO [O — Oj] = PtO + O,, (2c) 


Or (1) aTa cxeMa OTIM4aeTCA TEM, 4TO BIeNAIOULHHCA Ha aHOJe KMCMOpOR 
B OOpa3s0BaHHH O30HA HelocpeACTBeHHO He yuacTByeT. C pyro CTOPOHbI, MbI 
panbine Ha (°), uTo MpH seKTpomu3e pacTBopoB KHSOs BEIxoy nepcybda- 
Ta pe3KO YMeHbllaeTcs pu WoOaBeHuu HeOe u nocseqHAA OKAa3bIBaeTCA PlaB- 
HbIM HCTOUHHKOM aHogHoro Os. Ilo Mepe yMeHbINeHHA KOHWeHTpanuH H2O2 
BHIXO MepcysbdpaTa Bo3spacTaeT H CHMOaTHO pacTeT OMA KUCMOpOAa U3 BOIbI 
B aHOJHOM Oe. STO NOSBOAMO MpeqnoaraTh, YTO BbICHIMe NOBEPXHOCTHbIe OKHC- 
Jbl IWIATHHbI OOpasyloTCA He TOJIbKO M0 (2a) M3 BOJbI, HO TAKKEe U3 MePeKHCHbIX 
CoeqMHeHHH, HalpuMep 


PtO + H20, = PtO [O — O] ++ 2Ht + 2e, (3) 


H UTO STH Me€peKMCHbIe COCAHHEHMA HIM HX MpeMWIeCTBeEHHHKH B aHOZHOH peakuuH 
TakKKe YUaCTBYIOT B OOpa3s0BaHHH O30HA. 

Jlna uccneqoBaHud aHO,HOrO OOpas0BaHHA O30HA MBI IIpMMeHANIM TAKeIbIA 
M30TON KUCMOposa, KOTOPbIM yxKe paHbute (7,°1°) ycneuIHO NOTb30BaIHCb TA 
H3Y4€HHA AHOHbIX IPOIMeccos. 

IMeKTPONH3 BeICA B Cocyye, COCNMHEHHOM C BaKyyMHOM ycTaHOBKO 10a 
OTMeJIeCHHA O30HA M aHaM3a aHogHoro ra3a. IlocieqHHH Nocle BbIMOpaxkKuBa- 
HHA BOI WponycKaJica yepes NoByuIKy c 5% KJ, rae 030H yaBIMBaJICA M OT- 
THTPOBbIBaICA, A KHCMOPO U3MepsJicA 10 OObemy. JNA M30TONMHOrO aHasusa 
Pa3 NOCTyMaJ B PyrytlO BeTBb IipHOopa, re Nocwe JONOMHUTeIbHOM OCYLIKH 030H 
BbIMOPaxKHBaJICA, OOe3raxKHBaJICH OTKAYKOM, OUMIaICA MeperoHKol B Apyrou 
cocy], re OH pasMopaxkuBasicd H pasmaradca HarpeBaHvemM oO 150°. AxnogHbit 
KHCIOPOA HM KHCIOpOA U3 030Ha aHaIM3HpPOBaIHCb Ha cosepxKanHe O'§ B macc- 
cneKTpometpe. IlouHora pa3ioxwKeHHA O30HA OblIa MpoBepeHa KOHTPOJIbHBIMU 
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ae MO yBeIHYeHHIO JaBJIeHUA B 1"/, pasa (c TOUHOCTHIO 5%) nocwe Harpe- 
| BaHUA Cocyja, B KOTOPOM coOpanubili KUIKMH 030H Obit UctapeHn. IlonHota pas3- 
| ZeueHua TakxKe Oplia NpoBepena: u3 cmecu c Os!8 BEIMopaxKuBased 030H, He co- 

‘epKaBwini usObirownoro O'8. Jina onpezenenua O!8§ B HeSO4 un KHSO« onn 
| TepeBogusucb B PhSOs, koTopbiit HarpeBacs c o6esraxKeHHBIM yruiem mpu 700°. 

Tonyuaempili CO2 BBojusica B Macc-crlekTpomerp. Coyepxkanne O!8 B Bore TakxKe 
MpOH3BOAMOCcb B Buse COs Mocme o6MeHa c mapom (4). Taxenaa HeSO4!8 
TOTOBHNaCh AOOaBeHHeM OesBoHO KucmOTH K H2O'’, W3 nee KHSO.!* nosy- 
yaJicA HeHTpausaunel c KOH. Qnextpomut c cozepxkanuem 4—10 r mononar- 
cepHol KucnoTE (KucnoTb Kapo) B 60—70 ma 5—6,5 M pacrsopa H2SOu 
'B H2O'* rotopusca pacrupanuem 40 r nopomKa K2S20, c 26 ma Konu. H2SO4 
MIpH CHJIbHOM OXJ@KJeCHHM, Moce yero ZOOaBraocb 50 Ma oxmaxK_eHHOH 
H2O". Tlocae crosnua | yac mp 20° xuqKocTb OTbubTPOBLIBaaCcb. SneKTpo- 
M3 BesicA pH 20° ToKom B 4—7 a np Hanpsxenun 11 B, anosHO nmoTHOCTH 
toka 1—1,5 a/cm? u o6bemuHott 0,1—0,2 a/ma. Tloneitt nnarunospili anon nonon- 
HATeIbHO OXJaxKaIcA MpoTouHok Bogoli. Tlepeq onbirom on mpompiBaaca 
B a30THOM KUCOTe MU NOBTOPHO JenoNApH30BascA TOKOM B 0,1 a/cm?. Onpeneate- 
nue S202" u SOIT?” B snektponute npousBo_usocb fiofzomeTtpu4eckuM yTeM 
(?,"). B ycnoBuax oMbITOB He OOpas0BbIBaOCh 3aMeTHBIX KomuYecTB H2Os, 
‘a 030HA KOHJeCHCHPOBaOcb B 3aBMCHMOCTH OT ycIOBMH ombita 2—6 mr/uac upu 
BEIAeeHHU KHcOpogza oKoso | a/uac. IIpu onpirax c 4,5—6,8 M HeSO. Bo 
BPeMA SeKTPONH3a OOpasoBEIBasocb 0,004—0,008 monet H2SOs (Ha 40—60 man) 
B pe3yJIbTaTe THApomu3a Mepcyubiata. 

IIpu smeKTpowMse HacbIIeHHEIX pactBopoB KHSO, B H2O'* unu KHSO{8 

B H20, a Taxxe 2,5 M H2SO.4 B H20' 030H HMen H30TONHEIM coctaB Kucmopoya 
‘BOJb, a B cywbiaTe cocTaB KHcNOpofza He u3MeHAICA (Tabn. 1, onbITE 1—3). 


Ta6auna 1 
VM30TonHbIl COCTaB 9eKTPOMHTA, KHCOpOAa U O30HAa 


C as At. % O18 cBepx mpupozHOoro 
Hs Coctap x5 
a 9eKTPOUTA, & & BUCxXOqH. |B KOHeUH. larduen. Oy 
S MOuIb/J os : Soe so2— B H,O BO, BO; m0 (1) 
} eg Eas 
4 | Hacenm. KHSO, 4 0,85 | 0,85 0 0,04 | 0,02} 0 
+2 To xe 4 0 0 0,73 O68. WO nn2 0,70 
2,5M H.SO { 0 oe 1,24 | 4,20 
a 2 0 0 119% fyhgg Y) Stee Led 
4| 4,5M H.SO { 0 * 076 4. 0.62 
fa” 2 0 0,06 | 0.76 | 0,63 | 969] 0,67 
8M H.SO 2 0 _ 4,145 | 0,44 |0,65| 0,68 
a ae 3 0 0,28 4,15 | 0,54 | 0,75 | 0,73 
6 | 5,5M H.SO4+ 1,5 0 Wy 1,18 | 0,25 nat 
BS. 9941 SO; 3,0 0 Ds 1:18 | 0742 | 959 | 0,60 
0M H,SO 2 0 0,09 se eh OfsG pee LY 
ae: 487 7 tisol’| 3 0 012 | 4.48 | 0.44 | 0,66] 0,67 
a 4 0 0,17 1,18 | 0,37 | 0,66] 0,64 
8 | 25M H.SO.-+ n 0 0,03 4,00 | 0,28 | 0,52} 0,52 
+5,8 rH202 
ees, 3.7 ||>.0,5 0 0,04 0,80 | 0,36.| 0,52] 0,54 
+H202 


Panpute (6,8) Obl0 HalifqeHO, YTO B OMHOBPeMeHHO OOpasylollulicA Mepcybpar 
He BXOJUT KMCOpOx 3 BOAbI. OTH WaHHbIe UCKMOYAIOT yuacTue Nepcybpata 
(usu BO3MOXKHBIX e€FO MpesleCTBeHHUKOB) B OOpasoBaHHH oO30Ha. B cormacuu 
ic 9THM JoOaBeHHe Mepcybata K BIeKTPOMHTY He YBeMYMBAeT BbIXOa 030- 
j 1 
Ha Cy 
i 
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IIpu saekrpomuse Gomee KOHWeHTpupoBanHolt HeSOs B H2O'* anogupiit 
KHCMOpOL pasOaBseH Cy/bPaTHbIM KHCOPOOM B TEM Combe cTeneHH, 4eM 
BbIMe KOHI[CHTPpalluaA KHCOTEI, a O30H HMCe€T HM30TONHbIM COCTaB, MpoMexkyTOU- 
rit Mey O2 uv Bogol. Tako Ke MpoMexkKyTOUHHIM cocTaB Hamen A. H. Opym- 
Ku (2) Ip sieKTpomuse pactBopa HClOs. C yBeauueHveM KOHIeHTpalluH KU- 
cIOTbI pacter B Heil noma O', mepexofamero U3 BOAbI. ITO BbI3BaHO He OOMeHOM, 
KOTOpbIii B STHX YCOBHAX UfeT OYCHb MeeHHO (**), a rHApoMU30M Mepcyvibipa- 
Ta, Ip KOTOPOM, KaK MBI paHbie Haun (*°), B OOpasytoululicA cybaT BXxo- 
JUT KMCAOpO M3 BOA. Dromy rHypomMsy O.aronpuATCTByeT BbICOKaA KOHICHT- 
pauus KucnoTsl. B pesyibTate ero oOpasyetcx werkad HeSOs, anoquoe pas- 
Jlowkenue KoTopoli pa3s6apaset Os! merkum Kucopogom. B onpirax 4 u 5 
¢ 4,5 1 6,8 M H2SO. coyep»kanue O!® B o30He paBHO BbIaHceHHOMY H3 (1). Ja 
Ooulee JOCTOBEPpHOH MpoBepKH STOFO ypaBHeHHA Mb YBeIMYMIM PasHully MexK Ly 
H30TOMHBIM COCTABOM aHOJHOrO KUCMOpONa U BOIL, BETA WICKTPOIM3 C WOOaBKa- 
MH KucalotTe! Kapo (onbitsi 6 u 7) HM NepeKHcH Bogopoga (ombiTH 8 u 9). B onpt- 
trax c H2O2 mocTosHHad ee KOHIeHTpalluA oKo0 2% nogmepxKuBanacb 100aB- 
JIGHHeM B 9eKTpomUT mo Kanaaim 80% H2Ox. U3 taba. 1 BuqHO, 4¥TO BO BCex 
ONbITaX C OOMbINOH TOUHOCTHIO co6mOfaeTCA OTHOMIeHHe 1: 2 KHcOpofa H3 BO- 
Jbl U W3 aHOWHOrO Oz B OOpasyIOMeMcsA O30HE. | 

V3 W3102%KeHHBIX OMbITOB ClekyeT, TO OOpasoBaHHe O30HA HU Nepcyibpata — 
IBA He3aBHCHMBIX MapaJebHbIX Ipolecca H YTO O30H OOpasyeTcH corlacHo | 
cX€MaTHUeCKOMy CTeXHOMeTpHyecKoMy ypaBHeHuio (1). C yaeTom yNoMAHYTBIX 
BbIINe 9IEKTPOXHMHYeECKUX HM APYTHX JaHHbIX Hao CUMTATh, ITO B STOM IIpomecce 
KMCIOpo_ yyacTByeT Ha CaMOM Jee B BHJe BbICIIMX MOBEPXHOCTHDIX OKHCJOB, 
corlacHo ypaBHeHuto (2b), HO 3TH OKUCJIbI OOpa3sy!lOTCA HE TOJIbKO M3 BOI MO 
(2a), a B IpucyTCTBUH MepeKHCHbIX COeAMHEHHH TakiKe (HM Jake laBHbIM OOpa- 
30M) C y¥acTHeM MocseqHUX, Hampumep no (3) B cmyyae npucyTcTBuA H2O2. U3 
9THX Ke OKHCIOB 0 (2c) oOpa3yeTcA aHOHbIH Oz ofMHAKOBOrO C HAMM H3OTOI- 
HOrO COCTaBa. 

Kak BbIlle yKa3bIBaslocb, cTyneHu (3) u (2c) Takxe OODACHAIOT Npeobaya- 
HHe KHCcIopoma 13 HeOez B aHOAHOM O2, NOy4alouleMCA Ip JIeEKTpOM3e pac- 
TBOPOB CyJbiaTa HIM CepHOH KHCOTbI B MpHcyTcTBHH MepeKHcH BOOpora. 
Tlo-BHquMOMYy, HalIM pe3yJIbTaTbI MOXKHO OODACHUTh JIMIIb TAKHM M€XAHH3MOM. 


VMucrutyT musnueckoh xumMuH Tlocrynuso 
uM, JI, B, [lucap»xescKoro 23 I 1961 
Axkayemuu Hayx YCCP 
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PHSHTECKAH XHMUA 


B. A. MAMJIHH, B. A. KABAPJHH u WO. A. PYPEBHU 


BJIMAHHE MAPHMTHOPO MOJIA HA ABYOKEHHE 4ACTHIL 
B PACTBOPAX 3JIEKTPOJIHTOB 


(ITpedcmaeazeno axademukxom A. H. ®pymxunoim 6 XII 1960) 


Bompoc 0 BMAHHH MarHHTHOTO NOMA Ha JBUKEHMe %KUIKUX HIM TBEPIbIX 
4UaCTHI B DICKTPOMMTAaX JO CHX Nop Maso u3y4eH. IlosToMy mpemcTaBuAeT HHTe- 
“pec paccMOTpeHHe HeEKOTOPbIX aclieKTOB 3TOrO ABMKeHUA. Kak Oyler ToKa3aHO 
-HYKe, CKOPOCTb YacTHIL B JICKTPOMHTe NOX eHcTBHeM MAarHUTHOFO MOJIA TMep- 
NeHIMKyIApHa CKOpOcTH 9/eKTpodope3sa MH NpONOpWuOHasIbHa KBaypaTy pa- 
dMyca yactuupl. M3pecTHo, YTO cKopocTb 3eKTpodopesa MponopiuHoHaJbHa 
pamuycy WacTHIIbI, MOSTOMy NOJYYeHHIe B HACTOAMLeH paOoTe pesyJbTAaTbl MoryT 
ObITb HCHOMb3OBAHEI IA Oolee TOUHOTO OMpeeMeHUA pasMepoB YaACcTH U WIA 
pasyemeHua MX MO BemHUHHe. Kpome Toro, NoJyYeHHbIe pesyJIbTaTbl MOryT 
OKa3aTbCA NOMeSHbIMH MIpH H3y4eHHH CTpyKTypbl YacTHL — OMpeyeseHHA UX 
BASKOCTH, BeJIM4MHbI MOBeEPXHOCTHO"O 3apAa, TBEPAOCTH MOBeEPXHOCTHOTO CON. 
Salaun Mo_oGHOro pola MOryT BOSHUKHYTb, HallpuMep, B OnoworHn. 

Mrak, lycTb uacTulla, KOTOpy!0 MBI OyeM CUuTAaTb ccbepolt payuyca a, MoMe- 
UleHa B paCcTBOP IJIEKTPOMHTA, Yepe3 KOTOPbI TeYeT TOK, CO3aBaeMbIM J/IeKTPH- 
yeckuM novem E. Ilepnenqukyaapuo Kk E mpumoxeno Marnutuoe nose H. Baa 
OT 4acTHIbI Noa E uv H ofHOpoyHbl HM MOCTOAHHEI. 

BBejem ccbepuyuecKylo CHCTeMy KOOpAHHaT C HauaJIOM B WeHTpe Kalu u 
NOJAPHOH OcbIO z BAOWb E. A3HMYTAIbHbIM YrOJI @ OTCUMTHIBAETCA OT IIJIOCKOCTH 
zx, OCb y HanpaBsieHa no H.'B wae cucTeme oTcueTa 4aCTHIa NOKONTCH, a 
OKUKOCTb Ha OeCKOHEYHOCTH JBMXKeTCA CO CKOpocTEIO U). 

. Pacemotpum cHauana cayual, Kora Ha wacTHUe He OOpasyeTCA NOBepx- 
HOCTHOrO 3apsfa. B npelnomoxKeHHM, YTO TOK Yepes YaCTHILy He TeyeT, pac- 
TipefleseHve moTeHivana BHe ee JaeTca chopmyvion: 


g = (r +.a3/2r*) E cos 0. (1) 

Ha equnuiy oObema S/eKTpONUTa, B KOTOPOM MpoTeKaeT TOK IVIOTHOCTH 

= —x gradq, (2) 

ee o6bemHad cua F = = [jH]. VWcnonpaya (1) u (2), nonyuaem ja 


KOMIIOHEHT CHVJIbI: 


ji ee “EH 
—— 


c 


, 3 ae a 
1+ oa) sinOcos@; Fy = (1 —+)cos'B'cos'p; (3) 
xEH (ae, <8ae 
Cc (1 o ars 


Ee = sin? 6) sin’g. 


- TlockombKy np mpakTHyecKM JOCTHXKMMBIX TOMAX CKOPOCTh ABHKCHHA 
Maa, JBYXKeHHe HOCHT cyulecTBeHHO BaASKHM xapaKTep.! B s9Tom cayuae 
THpoMHamuyecKad CHCTeMa ypaBHeHHit HMeeT BHI: 
He Karu 
vp =pAv+F, divv = 0; (4) 
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BHYTpH KarJH 
voir =pidAvi, div vy = 0. (5) 


[paHwunple ycOBHA pH f= a: 
Up = Vip =0; Vo = V0} Ve = Vigs Per = Prrri Pro = Pires Pre = Pre. (6) 


Kpome Toro, CKopocTH BHYTpeHHei M BHeMIHeH *UAKOCTeH NOKHbI ObITb KO- 
HeYHBIMH COOTBETCTBeEHHO pH fr =O WH roo, 
Kak Buguo u3 (3), pemenue (4) u (5) ecTecTBeHHO HCKaTb B Buse 
v, =f (r)sin 8 cosq; vu =g(r) cos8cos@; v» =jsing@ [h (r) +2 (r) sin? 6]; (7) 
p = us (r) sin 8 cos @. 
Jlaa onpeqerenun cyHKUMH oT pasuyca mowyaaem us (4) u (7) cucTemy 
ypaBHeHult ‘ 
ft AP |r — g! = An (1/a® + 1/2r): 
g” + 20'/r — Qg/r? — 2Qt/r? + 2Qflr? — s/r = 4d (1/a® — I/r'); 
f —2Qg/r + 2flr +r =0; h=—g; (8) 
Oe e —— Gir =) OM ae 


“a3 
gnech A = Rie vane 


JIBYxKeHMe XKMKOCTH BHYTPH YaCTHIbI OMMCHIBAeTCA AHAJIOTHYHBIMH ypaB- 
HeHHAMH, ecM B (8) NosoKUTS A = 0. 

Peutaa cuctemy (8) OObIdHBIMH MeTOaMH, NOJIY4HM BbIPaKeHHA MIA CKO- 
pocteH HW JaByleHHs: 


BHe KalIlJIv 
Oye Be Kage 
f= ae ae O73 si a U3 
ace) 
pe ee) ( 
mar PEP es epee ibe, © es 


BHYTPH Kalli 
fi = M+NP; 2m=M +7 2N +A /2); th = Ar; sp = 10Nr;h1 = —gi, (10) 


rye A, B,...— KonctTanTs! wHTerpupoBanud. B 3THx BbIpaxkeHuax yuTeHo | 
TpeOoBaHHe KOHe4HOCTH CKOpocTu mpH r =O u Fr —> oo. 

OnpeleieHve KOHCTaHT MHTerpHpoBaHHA M3 TpaHM4HEIx ycoBul (6) npu- | 
BOAMT K cHcTeme ypaBHeHult 


M -Na@=07 Kia Tia Ye Uo = 0) Biae Se ia = Aa 


uw (K/a® + 2A/a?) = wiN; 
3k — 2B vy A 
w( a — =) =" (3Na +S); (11). 
Bo Ko teen 
Dah iby Bog 


+Us=M + (2N + +)a*; 


Aap, pat RS 


Pemenue stoi s1emeHTapHolt, HO TpoMo3{KOM CuCTeMbI IIpHBOLUT K ompe- | 
AeNCHHIO CKOPOCTH YACTHIbl OTHOCUTEbHO SIEKTPOMUTA, paBHOM mo a6comtorT- 
HOW BeIMYMHe B BLIOPaHHOH CHCTeMe KOOPAMHAT CKOpOcTH 9/1IeKTpomuTAa Ha Gec- 
KOHE4HOCTH. 
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a ae ae 


| 


Oxa3piBaeTca, 4TO YaCTHIa J BYXKETCA B HalipaBJICHHH, NepneHAHKYyJIAPHOM 
SJIEKTPHYCCKOMY H MaTHHTHOMY MOJIAM, CoO CKOPOCTBIO 


_ *x@EH pt py 
fog rg a ai oe. 


SOTO ABuxKeHue (MarHuTodopes) npn H = 104 raycc u j = 108a umeert cKo- 
poctb mopsiKa 0,1 cm/cex, T. e. sppekT uMeeT BromHe HaOmOLaemy10 BeIH- 
4HHY. 

B paoore (*) Apyrumu merojamu nomyyeHo BpIparkenue JA cusbI, LelicTByt0- 


- ule Ha TBeplylo YaCTHLy, HaxoMAMyiocA B AaHANOrMUHBIX ycoBuax. JLaa cay- 


Yad WeasIbHO NOJAPH30BaHHOHK YaCTHIIbI 3TO BLIPAKeHHE NepexoLUT B PopMy.y 


3 
B= 7, «EH, (13) 


re V — o6bem uacTuupl. Brruncaaad orciowa mo dopmyse Croxca F = 6nuaU 


_CKOPOCTh UAaCTHIBI, Mowyyaem 


Uy = u@EH/buc, (14) 


4TO B TOUHOCTH COBMaaeT C HAINIMMU pe3yJIbTAaTaMH, CCM YCTPeMHTb [1 K Gec- 
KOHEYHOCTH. 

IlycTb Tenepb 4acTula uMeeT noBepxHocTHBI 3apagq e. B stom cyuyyae B 
SJIEKTPHYECKOM Tole OHA OyeT coBeplulaTh 2eKTpodopeTMyuecKoe JBMXKeHHEe 
BAob E, CKopocTb KOTOPOrO B IWHPOKHX Iipefeax 3HaYeHHi € MO Kpalinel 


_Mepe Ha MOpsAyOK BBbIMe CKOpocTH mMarHHTodopesa. 


Tlomaraa, 4To Toma oOpasyriomleroca ABoHHOrO 3eKTpHYecKOrO cOA 
MHOPO MeHbille payuyca 4aCcTUIIbl, HMeeM JIA NOTCHUMaa BHE KallJIM BbIpaxkenue 


o=|r+(-—32) S| Boose, (15) 


“Ea 


Silecb Vo MOXKHO, KAK ACHO M3 CKA3AHHOTO BBILIe, MOJIOMKUTL PaBHO!! CKOpocTu 
aueKTpodopesa (’): 
eEa 
2p + 3p + 87 /% * 


Tlomumo o6bemHoro TOKa BHE Kalli, CyllecTBYyeT elle OObeMHbIIi TOK BHYTPH 
KallJIM, BbISBaHHbIli JBHXKeHHeEM 3apAOB BHYTPeHHel OOKMAQKU ABOHHOTO CJIOA. 
Cusia, WevcTByIollad pH 9TOM Ha eAMHUILy oObema Kanu, paBua (°) 

4 . 2V eH 
-H] = e ME 
i : ihe ae (17) 


Vee (16) 


Tye €y — OPT B HalpaBJIeHHH OCH Xx. . : 
Cusa, JelicrByioujaA CO CTOPOHbI MarHUTHOPO OIA Ha ABOHOK COM, paBHa 
HyJO, TaK Kak efo OOKJaXKH MMeIOT 3aPAAbI MPOTMBOMO/IO*KHOrO 3HaKa U 


_ABYUKYTCA B OJHOM HallpaBJIeHHH. 


Takum o6pa3om, ypaBHeHua (4) ocraioTca Oe3 H3MeHeHHA, a B YpaBHeHHAX 


(5) caenyer yuectp cuny (17). 


HesHaguTebHbiIMu TpaHHuHDIMH SPdeKTAMU, CBASAHHBIMM C HaJIMYHeM TIO- 
BEPXHOCTHOFO 3apsjla, MOxKHO MpeHeOpeyb, uM ycsloBuA (6) COXpaHsioTca. 
B 9TOM Cilyyae pellleHHa: 
BHeE 4WACTHILbI 
vo, = (K/r? +L/r + UV) sin 8 cos 9; 


0 = (Fat + Et + UV) c0s 6 cos 93 - (18) 


ar 
1 =|—-(AB aa U) + (4 + 4)sin’ 0 |sin @; 


ce eee 
re R3 


r) sin 8 cos q; 
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BHYTpHeuacTuuE! (°): 


Or = (M +Nr*) sin 8 cosg; v9 = (M + Ar?/a + 2Nr*) cos 8 cos g; 
Up = (— (M + Ar/2 +2Nr) +A? sin? 0] sin g; 


pi = ju-10Nr sin 8 cos@ + nur sin 6 cos 9; (19) 
1 eVo\. Pes 4 eVo\]". _ 2VoeH 
q=2(+—F8); R=alX>—=)| , fe ach ° 


JA onpeyemeHua KOHCTaHT MOJIYYHM H3 TpaHHYHBIX COBH CHCTemy 
ypaBHeHnii, aHamoruunyio (11), oTKyfa Halifem OKOHUaTeIbHOe BEIPaxKeHHe 
JIA CKOPOCTH MarHHuTodopesa 


o Sp + 151 eVo 
U = Voll + ire my aeal ae 


re Uo onpemensetca v3 (12), a Vo us (16). 

V3 (20) BuAHO, 4TO HaIH4YMe NOBEPXHOCTHOLO 3apALa YBeEMMYHMBAeT CKOPOCTb 
MarHuTodopesa. OneHKa MoKa3piBaeT, uTO U moxeT ObiTb B 3—4 pa3za Ooubue 
Uo, OMHAKO MO-lIpexKHeEMY OKAa3bIBaeTCA BOSMOXKHBIM B (15) mpeHeOpeab U mo 
cpaBHeHHnio c Vo. 

Ecam uactula TBepad, TO BHYTpH Hee OTCYTCTBYeT TOK, CJIeOBaTebHO, 
oTcyTcTByeT oObemHasa cua (17). B stom cayuae pacuer faeT AA cKOpocTu 
MAarHuTodopesa TBeEPAON UaACTHUbI 3HayeHHe 


U = Uo (1 + eV,/xEa), (21) 
re V; — CKopocTb 9eKTpodopesa TBepwoH uacTup (?): 


eEd 
V; = p+ e'd/ax , (22) 
d — TOMMNHAa JBOMHOFO COA. Syecb ele He YUTeHO, YTO CHa, WeicTByroulan 
CO CTOPOHbI MarHUTHOPO MOJIA Ha ABOMHOM COM, yxKe He paBHa HYJIO, TaK Kak 
ofHa H3 ero OOKaoK HenosBHxKHA. HeTpyZHO NoKasaTb, ITO MOMpaBka K CKO- 
pOcTH, BLISBAaHHaA STHM MOBEPXHOCTHHIM S:PeKTOM, Ha MOPAAOK MeHbINe y2xKe 
MOJIYYeHHOrO 3HaueHHA. 
EcuIM BASKOCTbIO pacTBopa pt B (22) MoxKHO NpeHeOpeub NO CpaBHeHHIO C 
e’d/ax, To 43 (21) nomyuum 


Uy = 2Us. (23) 


Vis (23) BHO, YTO B MAPHUTHOM MONe MOXKHO OTACMATh HE3apAKEHHbIe TBEPAbIE 
YACTHIbI OT H€3APAXKCHHbIX MKHIKUX. 

B 3aksm0ueHHe AaBTOPbI BbIPaxaloT OnarofxapHocTb us.-Kopp. AH CCCP 
B. I. Jlepuuy 3a weHHpe oOcyxqeHus. 


Mucruty? s1eKTpoxumun Tocrynnuo 

Axajemuu HayK CCCP 2. XI 1960 
HUTMPOBAHHASA JIATEPATYPA 

“DD. Leenov, «As Kolin mdumenenn Phys, 22, 4, 683 (1954). 2 B. T. Jlep uy, 


@u3vko-xHMHYecKad ru~ponunamuKa, M,, 1959, B.T. JIesuyu, B,A, Mamaun, 
KX, 31, 2453 (1957), 
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Honaans Akagemun nayrx CCCP 
1961. Tom 137, N: 6 


PHSHIECKAA XHMHF 
C. C. HOBUKOB u 10. C. PASAHIEB 


B3AMMOMEHCTBHE CJIABbIX BOJIH JABJIEHHA C ®POHTOM 
NJIAMEHH 


(ITpedcmaeneno axademuxom B. H. Kondpamoeeum 7 XII 1960) 


BsaMMoyelicTBve BOJIH TaBJIeHHA C (PPOHTOM MvIaMeHM UcCc/e_OBaOcbh SKcne- 
PHMeHTaJbHO B padorax (*,”) u TeopeTuyecKu B paGortax (°~7,'°). DkcnepuMenTHI 
TlOKa3bIBaloT, YTO B3AHMOJeHCTBHE YapHOH BOJIHbI C PPOHTOM MWaMeHH MoxeT 
NIIPHBOAUTb K YCHJIeHHIO yapHol BomHbI. B padotax (°,’) Haliyqen KosdpunuenT 
YCHJIeHUA YapHOH BOJIHBI B Cy4ae pemaKCcallHOHHOTO 
ee oie YAapHOu BOVIHbI c PpouTom TIaMeHH. PylyP, LAY, 

paOote (*°) paccmMoTpeH BO3MOXKHBIM{ MexaHH3M 


Pp 


ycHJIeHHA caOol yapHoli BOHEI B TYpOyeHTHOK 
soHe ropeHua. Hywxe mposposutca rasoqunamuyeckoe 
paccMoTpeHHe HepeakcalHOHHOTO) B3auMOjeHCTBHA 
cmaObiX BOJIH JaBJIeHuA c (PpOHTOM TIaMeHH Cc y4yeTOM 
M3MCHEHHA CKOPOCTH paciipocTpaHeHHA TwlaMeHH TIpH 
M3MCHCHHH TEpMOJMHAMHYeCKHX MapaMeTpoB roprovel 
cMecH B ca6oH BouHe. . Prat i asast oeaee: 
PaccmoTpyM cya, Kora ca6ad BouHa MaBlle- yy “9 Sur pouubtasancnd 
HUA QOrOHAeT *pouT muamenu (cm. puc. la). Ilocme ya, 8—ponna papnenus 
B3aHMOeHCTBUA C MwaMeHeM M0 MposykTaM cropaHuA 
NOHMeT OTPaKeHHAA BOMHA TaBJICHUA M SHTPOMMNHAA BoA, a MO roprouell cMe- 
cu OyjleT pacnpocTpaHATLCA Npoweuad BOWHAa JaBseHuA (puc. 16). Iru Bosmy- 
UleHHA C OOeHX CTOPOH *poHTa MaMeHH CBA3aHbI YPaBHEHHAMH, MOMy4arollluMu- 
CH BapbHpOBaHHeM YCJIOBMH, BbIpayKalOlWlHX 3aKOHbI COXpaHeHuUA MAaCCHI, MM- 
IlyJIbCa HW 9HEprHuu Ha CpouTe MaMeHu. YpaBHeHUA COXpaHeHHA Macc, UMITYJIb- 
ca HM 9HeEpruu Ha *poHTe WaMeHH HMEIOT BULL 


PU = po (uy — up +U); py + p1U? = py + Po (U1 — Ue + U)?; (1) 
W, + U7/2 = we + (uy — uy + U)?/2. 
Bapbupya 4 yepxuBad B KoSdPUuMMeHTax NpM BapWalMAX YWIeHbI HyJe- 
Boro HM MepBoro nopsyKa MasocTu no U/c,, rye U — cKopoctb pacnpoctpanHe- 
HHUA MlaMeHH, c; — CKOPOCTb 3ByKa, 3amullemM 3TH ypaBHeHHA B Buse 


2 
p,6U + U dpi? = pp (Sur? — bu" — du"? + 8U) + U 


> (8p2°* + 8p3"? + 8p2); 


c 
2 
C 


ee sa = OT 
pi? + QpiU OU = Spi** + Sp2"” + 2paU ~2 (Bui? — bus**— dus” +8U); (2) 


ve 
ea 


2 
dw? + USU = bw, + S03"? + bw; + U fe (Sut? — buz** — du"? + 6U). 
i) 


ero 


/ . 
Kpome Toro Ha BONHAX BBINOMHAIOTCH CJ1eMyIOulHe™ COOTHOLICHHA: 


nalawomad BowHa aBeHuA 


pus 6pm 6pn44 
; maul ry), may __ 2 : May __ 2 : 8 nan pas 2s (3 ‘ 
: OS. —— 0; Os 02C2 ’ bw Pa ’ Po 2 ’ \ ) 
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OTPaxKeHHaA BOJHA MaBJICHNA 


5poTP dpo7P 6porP 
oTp __.). Ops ee wee 2k 8 Sie 5 ECG 8 OT Ds Sencar 4 
OS 220) hou, fata? 8 oar oe haa (4) 5 
Mpomesquad BOJHAa aBeHHA 
§puP 8puP SpuP : 
bST = 0;'— bu f= —— ow ae ee 5) 
Si ’ 1 P1C1 ’ 1 P1 Pi 2 ’ ( ) 
SHTpONHHHaAd BOJIHa 
2 pe ‘ 
C. ) 
Spi =O; 6420; bw? = T2S? = 2 6p, 6 
Pe2 2 ’ 2 2 p2 (y a 1) Pe ( ) | 


Bapualuio CKOpocTu pacnpocTpaneHua miamenu 6U Haxo,uM, cuMTaA u3- | 
BecTHOH 3aBucumMoctb U = f (pi, Ti): 


SC = aa dpi +(g45), 67: =Abn, A= Grae SI i = (sr), - (5 


Tlogcrapup cooTHomenua (3)—(7) B cucTemy ypaBHeHuli (2) MH uCKmIOUMB | 
u3 Hee 6p, Halijlem | 


(ee) A+ + (1) — EO? = 
1 


on p1C1 
U na OT 4 ma OT a 
= (ops + ope) — 4 (ops — 38"); pated 
; 2 
6 imyey fae D RoE 6 nay ‘i oTp 9 Uc 8 nay 8 oTp | 
Pi =H Bas Pa Pa ODs ie 2 (Op. " — 6p, °). 
. 1 ( 


i 


U 


Orciofa It BeIMUMHbI AKYCTHYeCKOM MpOBOAMMOCTH (:bpoHTa M1aMeHH To- 
JYYHMM 


P29C2 ; 
- ae pa) ead + (1) (1a) a 


} 

i 

, 

P1C1 ‘f 
; 


U 
a (9) ] 


i 


+ 2(p1— ps) A [c1 — (p1 — p2) Aci] 


Kosdpunvext orpaxenua k = Spor? /Opraa CBA3aH c BemMYMHOM C cooT- 
HomeHvem k = (1 — €)/(1 + €). Us cucrempi (2) naiiqem Taxxe KoscibunMent | 


mpesomienua 1 = dp7P/dp"94, KoToppili paBeH C 
2 c3 BU : 

l= Wee sad A ahs oees, ba 
{ el 2 (Py P2) AU a 1 ie ile (10) : 


rye 


Co = Pate / p1c1 — (Py — p2) c2A; 
B ={(y—1)(1 —e2/e2) + 2 (ex + ps) A Ler — (pr — ps) Aca \c3/c?, 

M3 hopmy.t (9) BugHo, ¥TO akycTu4ecKad IIPOBOAHMOCTb (PpouTa TvaMeHHu 
B II€pBOM TipHOMKeHHM MpencTaBsAeT COOOL CyMMY, OTICIbHbIe WieHbI KOTOpO!i | 
COOTBETCTBYIOT Pa3IHYHbIM (pu3HyecKUM chakTopam. IlepBbIli ueH — akycTu-]} 
4ECKaA MPOBOAHMOCTb KOHTAKTHOFO pa3pbIBa, IKBUBAJICHTHOFO IaMeHH M0 Be-} 
JIMYMHE CKadKa WIOTHOCTH. BropoH uweH, cofepKalui du3svko-xuMudecKyt0 | 
kouctanty A, yuuTbIBaeT BIMAHMe peaKIMH MaMeHH Ha CylaOble BOSMYILeHHA. |: 
Ilockompxy A, Kak MpaBuJlO, — BEMMYHHA MOJORKUTeIbHAA, BTOPOM YWIeH OTPH-} 
WaTeleH H YMeHbIlaeT aKYCTHUeCKYIO TIpOBOZMMOCTb MmaMeHu. Takum oOpasom, 
yxKe B HYJICBOM IIpHOJIMKeHHM KaveCTBeEHHO TIpoABAseTca acbeKT, OOycoBuIeH- | 
HDI H3MCHEHHEM CKOPOCTH pacipocTpaHeHuA MviaMeHu B claOoli BomHe. C yBe- 
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JM4eHHEM A pacter amnautyqa oTpaxkenHol H mpomiemmeli Bow. Tpetui usen, 

MMeIONIMH MepBbI NOpAAOK MaJOCTH, YYMTLIBAeT SHTPONMMHYI0 BOMHY, OTIeMAI0- 

' ‘Uly!0 MpOMyKTbl cropaHua, OOpasoBaBuiMeca JO HM Moce MOMeHTa B3aMMopelicr- 

} 8ua. Uerpeprsiii wien yunTEiBaer u3sMeHeHHe cKOpocTH pacnpoctpanenua ma- 
_ MeHH B MepBOM TIpHOamKeHHnH. 

Korya nayaroulad BOIHa TBMKeTCA HaBCTpeyy *poHTy naMeHu, BO3MyILe- 
HHe B POpAveH CMECH CKJafbIBAeTCA U3 MayarouleH U OTPaxKeHHOM BOJIH JaBue- 
HMA, B NpOMyKTax CropaHuA — M3 Mpouleqmel BOIHLI JaBeHUA M SHTPOMMii- 
HOM BOJIHbI, A BAPHalMA CKOPOCTH pacipocTpaHeHHA MWaMeHH CBA3aHa C BO3- 
MYyWleHHeM aBJleHHA CooTHOMeHHem OU = A (dp%24 + dp), Dopmyan Laisa 
AKYCTHYCCKOM] MpOBOAMMOcTH U KOSpPPULHeHTAa MpeNOMJIeHHA B STOM CuyUae 
HMeIOT BHI 


tires P1Cq' Co / ee ; Ue. re 
ig eA ty) o oa 
i Cy \8 
; — 2 (o1— p)AU(s) | (11) 
Oe yee 2 BRU 
|e ; 9 = A Boge ua eile 
: ae cut cad a al Weg 


re € = pici/pecs — (p1 — p2) C2Acz/cy; B’ = [(y — 1) (1 — ef/e3) —2 (21 — 
£— 02) CoA cy / ci. 
®opmyua (11) noKkasbiwaet, uto mpu A = 0, kak u B Mpesbiqymem cayyae, 
B HYJI€BOM MIpHOMKeHHH TaMA MMeeT aKYCTHYeCKy!IO NPOBOAMMOCTb, paBHy10 
_ AKYCTHYeECKOH MpOBOAMMOCTH SKBUBAJICHTHOTO KOHTAKTHOYO paspbiBa. B ormmune 
oT camy4aad (9), Te OTPaKeHHad HU Mpomlesuad BOJIHbI OblMM Toro Ke 3HaKa, ITO 
H Nagata, popmyvia (11) qaeT, uTo mpH AocTaTOUHO MawbIx A oTpaxkeHnas BO- 
Ha HMeeT 3HaK, MPOTHBOMOIOKHbI 3HAKY MaalouleH, a 3HaK Mpourepmeli coB- 
‘TlajlaeT co 3HakoM majaiouleH. IIpu stom c Bospactanuem A amnmutTyza oTpa- 
2KeHHOH BOJIHEI MagaeT. B ocTambHOM *Pu3H4eCKHM CMBICJ OTJEbHbIX CaraeMbIX 
B (11) ananoruueH cbu3u4ecKOMy CMBICJIY COOTBETCTBYIONMX WIeHOB B (9). IIpeq- 
CTaBJIAeT HHTepec MIpeMebHBIH cyyal p,ssp2, COOTBETCTBYIONIMH MOBepXHOCT- 
_ HOMY ropeHuio KOHJeHCHpoBaHHoOro TonHBa. M13 (9) BuAHO, UTO MpH 9TOM akyc- 
THYeCKaA MpOBOAMMOCTb (PpoHTa ropeHUA Bcerya OTPHWAaTeIbHa HU paBHa 


Ce = "(pi — pa)icaA. (13) 


~CrleqopatembHo, HMeeT MeCTO yCHJIeHHe OTpaxKeHHOM BOVJIHBI. 

CuemyeT OTMeTHTb, UTO IpHMeHUMOcCTS dopmyw (9) — (13) orpanwunBaetca 
He CMUIKOM OObUIMMU 3HadeHHAMH MocTosHHOK A. B mpoTHBHoM cyry4ae nama 
TOA WelicTBHeM CaO BOJHbI Moro Obl TeHepHPOBAaTb BOJIHbI KOHCYHOM HHTeCH- 
CHBHOCTH, UTO BLIBOLUT 34 paMKH JIMHEHHOrO paccMoTpeHHa. 

Kouctanta A apsaetcs KoxppHIMeHTOM CKOPOCTH paciipocTpaveHuaA T1aMeHU 
“Tip ayuaOaTwuecKoM H3MeCHeEHHH aBeHHA B roproyell cMecH. Ona MoxeT ObITb 
Halijena, Hampumep, “3 dopMy.ibt SembqoBuya — Dpank-Kameneukoro AA CKO- 
pocTu pacnpocrpanenus miameun (8) um onpegqemeHa 43 2KcMepHMeHTa. B 9aKc- 
TIEPHMeHTAX OObIYHO OMpeseIAeTCA 3ABHCHMOCTb CKOPOCTH pacipocTpaHeHus 
MaMeHH OT HavabHOl TeMMepaTypbl Ip MOCTOAHHOM JaBJIEHHM HIM OT JaBuJe- 
HUA Tp nocTosHHol Temnepatype. [lomysaemble pH 9TOM KOSpPHILMeHTE! CKO- 
POcTH pacipocrpaHeHuA TaMeHH MO TeMMepaType HM NO WaBseHUIO B pasHbiXx 

COBHAX MOFyT ObITb KaK MOMOMKUTCIbHBIMU, TAK M OTPUMAaTebHBIMH. Tlostomy 
emuunHa A MoxKeT ObITb MOMOXKUTEIbHON, OTPHILATeEIbHOK HW HYVJICM. 

B Kayectse mpuMepa paccMoTpuM ropeHHe MeTaHO-BoszyuIHOH cMecu. B co- 
‘OTBETCTBHH C 9KCIEPHMCHTAIbHBIMH JanHbIMM (°), B 9TOM CJly¥ae 3aBMCHMOCTh 
‘| ‘cKopoctu ot qaBienua aABAAeTcA cmadoH. [losTOMy MoxHO CYHTATb, 4TO A ompe- 
_Reasetes TonbKO 3aBucumoctbio U = U(T;). Jina cmecu, coxepaamel 10% 
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MeTaHa, mp To = 20°, P = 1 arm.; T; = 2100° AU/AT = 0,2 cm/cex-rpag, 
a OTIeIbHbIe Caraemple B cbopmysie (9) paBHbl: 


2 

Pata et : =F a b = re Cy Ucs = ’ 

222 = 0,35; (p1 — px) cxA = 0,002; (y—1) (1 aa 0,009; 
U 


2 (p1 — px) c2A [2 — (p1 — pe) 2A Poise == Gia ORs 


TakuM o6pa30M, y4eT H8MCHeEHHA CKOPOCTH pacnpocTpaHeHHA WwlaMeHH mp 
B3aHMOJeHCTBHH B JAHHOM CJly4ae MpHBOAMT K YMEHbIMeHHIO akycTH¥YeCKOH 
MpOBosUMocTH (pouTa miamenv Ha 0,5% .OleHKM NOKa3bIBalOT, YTO B HEKOTO- | 
pbhIX CJIyYYaAX 9TA BeJIMYHHA MOKET JOCTUTATh HECKOJIBKUX MpPOWeHTOB. OTOT 
apdeKT MOXKET HIpaTb CYMIECTBEHHYIO POJlb, CCIM BOHA JaBeHHuA Oarofapa 
OTpax%KeHHAM MHOFOKpaTHO TepeceKaeT (poOHT M1aMeHH. 


MuctutyT XHMHUeCKON (u3HKH Tocrynuso — 
Axajlemun HayK CCCP 3 XII 1960 


HWMTHPOBAHHAS JIMTEPATYPA 
1¢ M. Korapko, KI®, 30), 12 110) (960) yee ee Gra ananiorepaas 


MU, K.Cespoctbanosa, KT, 29, 11, 1360 (1959), °T. M.iBam-3eau- |! 


KOBHu, Teoperuyeckad rugpomexanuka, CoopH. Ne 4, 1949; CoOopH. Ne 9, 1952. 
* Boa Te-Uy, C6opx, Bonpocn ropeHua HW JeTOHAUMOHHHIX BOH, UeTreprbili cummosHym (mex- 
myHapogu.), M., 1958, crp. 411. ®N,. Manson, Proc, VII Int, Congr, Appl. Mech., 2, 
187 (1948), §°C.M,. Korapxko, B.W. Ckoo6enxunu,  JIAH, 120, Ne 6, 1280) 
(1958), 7 CM, Korap Ko, (BM @ixio'6 eur a Awe Cole rarKorp mm ae 
122, Ne 6, 1046 (1958), ® 5. B. Senapgnosuy, FLA, Dpaunx-Kameuen- 
KH, PK@®X, 12, 1, 100 (1938), *° JI. H. Xutpun, OnsuKa ropenus. u Bappipa, 1957. 
10K, HW. Weaxkun, U3s, AH CCCP, Suepreruka u apromatuka, Ne 5, 86 (1959). 
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Hoknagnm Arxanemun Hayk CCCP 
1961. Tom 137, No 6 


PHSHYECKAA XHMHA 


b. Jl. CYMM, 10. B. FOPIOHOB, H. B. MEPLOB u E. A. WYKHH 


O PACIIPOCTPAHEHHH PTYTH NO CBOBOJHOM MOBEPXHOCTH 
IMHKA B CBA3H C H3Y4EHHEM AJACOPBLLMOHHOFO NOHWKEHUSA 
MIPOUHOCTH 

(IIpedcmacaeno axademuxom I]. A. Pedundepom 9 XII 1960) 


CyilecTBeHHbIM YCJIOBHeM NOHW KEHNA MpouHOcTH MeTasI0B Mog nelicTBHeM 
PacilaBJICHHBIX aNCOPOUMOHHO-aKTHBHEIX MeTaJIMYeCKHX MOKPbITHH ABJIAeTCA 
ObicTpoe MIpOHHKHOBeHMe aTOMOB paciiiaBa B 30Hy lipeqpa3spylieHua myTem 
ABYXMepHOH MUrpalluH moO JeeKTam KpHcTalmMuecKoli CTPyKTYpbI UM CTeHKaM 
“3apOblleBbIX MMKponoviocteH (', 7). B ogHom u3 nocmeqHUX coobmleHHit MBI 
~OMMCaIM PasBUTHe MAKPOCKONMYeCKUX TPeMMH paspyIeHHA B WMHKOBBIX Ia- 
CTHHAX TO, JeHCTBHeM JOKabHO HaHeCeHHBIX HeOosbINMX KalleneK ptyTHu (°). 
STH OMIT BIeEPBbIe MO3BOMMIIM HEMOCpeACTBCHHO BHIABHTb pOJb MHIpalluy 
‘PTYTH B pasBUTHH TPeULMHEI M CBASATh KMHETHKY ee pocta co cBoedGpasHOl KOH- 
KypeHuMeH JByX Mpoleccos: pacipoctpanesua 
PTyTH M0 CTeHKaM TPelMHbI K 30HE Mpespaspy- MM 
WieHud (MOBepXHOCTHaA MUrpallua) uM BIMTEIBA- 15 
HHA PTYTH CTeEHKaMH TPeLMHbI 0 Bceli ee WIMHeE 


{oObemHaa Zudpbysua). ae 
B qaHHoii paOoTe u3y4anocb paciipocrpane- =& 
HWe pTyTH M0 cBOOOAHOM MOBepXHOCTH ILHHKa 03 
(B oTCyTCTBHe MeXaHWyecKUX Halps>Kenuli) *. 
OMBITSI TIpOBOAMIHCch Ha MacTHHAaxX TexHuyec- ae 
koro WuHKa (98,7% Zn) TomuuHol 1,85 mm mpu lgt— 


KOMHATHOH Temilepatype. JLia ynaseHua oKUC- Puc. 1. 3apBxcHMocTs BEICOTEI 
HOW MWIeHKH OOpa3llbl NpoTpaBlABantuch B 12%  nopsema pryrHoro mATHAa OT Bpe- 
A30THOH KHCJIOTe, Jamee MpOMbIBaIHCb BOOM u MeHH 
florpyKamucb B BaHHy c 10%  pacTBopom 

aMMMaKa, B KOTOpOH HaxO{MIMcb B MpofsoumKeHHe Bcero- OMbITA. 
_ Tleppas cepua onpitoB Oblia mpoBesqeHa Ha BeEPTHKAaJIbHO PaCMOJIO*KeHHBIX 
TiacTuHax wWupuHol 2,0—2,5 cm uw zmuHOol no 30 cm. Hunn KoNeL WacTHHbl 
IIPHBOAWJICA B COMPHKOCHOBeHHe C PTYTbIO, KOTOPad CMa4dHBaa BCIO HYKHIOIO 
KPOMKy WHHKa. PryTb Opatacb B MOCTATOYHO OOJIBIIOM KOJIMYeCTBe, C TEM UTO- 
‘Obl Macca HCTOUHHKa pakTH4eCKM He yMeHbUlasacb B TeyeHHe ONbITa («MHeH- 
HbIii HCTOUHHK C OeCKOHeEYHOM eMKOCTbIO). Cpa3y xe Moce JOCTHKeHUA KOHTAK- 
Ta IIMHKa CO pTyTbIO BBepX M10 NOBEPXHOCTH MaCTHHbl HAYHMHAET PaclIpOCcTpaHATb- 
CH O4CHb XOPOMIO BUUMOe CBeTMOe MaTOBOe MATHO C OTYeTIMBO OYPYeCHHbIM 
tbpontom. B mepBptii MoMeHT — MaJly10 JOJO CeKYHbI — PpPOHT MATHA TBU*KET- 
EA C OTHOCHTeIbHO OouIbUIOli CKOpocTbIO (mopayqKa CaHTMMeTpa B ceKyHAY): 
faylee CKOpOcTs ero paciipocTpaHeHua ObicTpo yMenbilaeTcH. BusyasbHuble OTCUe- 
[bI MOJIOKEHUA (POHTA-MATHA IIPOUSBOAMMCh Yepes CTEHKY BAaHHbI (CTeKAHHOFO 
2TaKaHa) MO MaclITaOHbIM MeTKaM, HaHeceHHbIM IIpeABapMTeIbHO Ha OOpasell. 
Cepua TakuX OMbITOB MO3BONHa YCTaHOBUTb XOPOLIy!0 KOJMYeCCTBeCHHYIO BOC- 
APOU3BOUMOCTh pe3syJbTaTOB. OKa3as0cb, 4YTO BbICOTa MOAbeMa NATHA A ABIA- 
aTca cTeneHHOl byHKilMeli Bpemenu ¢ (puc. 1). 

Bropaa cepua ombiTos Obla MpoBeseHa Ha KBapaTHbIX TOPH3OHTAJIbHO Pac- 
MONOMKeHHBIX MviacTHHax. HeOombuiad Kala pTYTH — OT HECKOJIBKUX CCATHIX 
MMJLIMTpaMMa JO HeCKOJIbKUX JeCATKOB MHJMHrpaMMOB — HaHOCHJaCh B IeHTP 
@lacTHHBl («TOUeUHbIM, HIM, CTpOro TOBOPA, MMeIOWLMH MaJIbIM KOHCYHBIM pawuyc 
‘HCTOWHUK ¢ KOHedHOM emKocTbtOy). B aTOM cayyae Mpotecc pacipocTpaHeHHuA 


Fe paOote npuuumana yuactue [, VW. Bapuuesa, 
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pTyTH M0 NOBepXHOCTH IHHKa paciiaqaeTcA Ha TPH MOCMe€MOBATeJbHbIe OTYET- 
jiubo pa3imuumbre ctaqun. Ileppaa, cama KpaTKOBpeMeHHasA cTaqua (101M 


ceKYHIbl) — 9TO pacTeKkanue kamu. Kania mpeppalijaetca B «lyKuly» 

c OmecTallel 3epKalbHOH MOBepXHOCTbIO; 

BL ra pasMepbl ee 3aBHCAT, ECTECTBEHHO, OT MaCCbI 

Zo ptytu. JJ Hapecok 10 mr paguye Kpyra, 

Ag : KOTOPbIfi 3AHHMaeT PTYTb MO OKOHYAHUH CTa- 
Si JM pacTeKaHHA, cocTaBsiaeT 3—4 MM. 

10 Toruac 2Ke BCuIeq 3a OKOHYAHHeM pacTe- 


cTayua, MOqOOHaA OMHCaHHOMY BBIlIe Mmpo- 

ot a sCuecey pacnpocTpaHeHua pTyTH Mo BepTukamb- 
lgt—> Hol nmactuHe. MmenHo, oT Kpan 3epKaJb- 

Puc. 2. 3apucumocrs panuyca pry - HOM «yKMIbm HadMHaeT paciipocTpaHATEca 
HOrO MsTHa OT BpemeHH, Macca ptyTH CBeTJIOe MATOBOe TATHO IipaBHJIbHOW KpyrJIou 
m= 10 mr, BeprukauIbHaa NyHKTHP- ¢OPMbI,; B NepBbId MOME€HT CKOpOCTb llepeme- 
Haxvx JIMHHA COOTBETCTBYET MOMEHTY ILe@HHA (ppoHta joctTuraet ~1 cm/cek; 3aTeM 
ee pty™ 8 oHa 3aKoHoMepHo nagaet. Uepes necKouIbKo 
ai MUHYT (B 3aBHCHMOCTH OT M@CCbI HCXOQHOH 

Kalli pTyTH) SABHO %XHKad (asa PpTyTH, COXpaHABWaica B IWeHT- 
paIbHOll yacTH Kpyra, UccakaeT —McuesaeT 3e€PKaJIbHbIM Oeck; HacTy- 
maeT TpeTba cTamua mpouecca. IlaTHO pacTeT OUeHb MEJWICHHO; pH 9TOM Hapy- 
mlaeTcA XapakTepHaad JIMHelHad 3aBMCHMOCTb sOorapHdMa pafMyca NATHA OT 
JlorapHdbMa BpeMeHH, HMeBIIaA MecTO Ha BTOpoM 9Tale. Uepes HeCKOJIbKO 4acoB 
pOCT MATHA NOMHOCTbIO MpeKpalijaetca. (Caenyer 
OTMCTHTb, YTO IPH HaMYHH CHJIbHO TeKCTYpHpo- 
BaHHOFO COA Ha NOBEPXHOCTH IJlaCTHHbI CKOPOCTH 
paclipOcTpaHeHHA NATHA BUOb HU NMonepeK BOJIO- 
KOH H€CKOJIbKO pa3JIM¥al0TCA, HM B pe3yuJIbTaTe IAT- 
HO lpHoOpetaeT dopmMy dmuMca.) Pocr paguyca 
NATH BO BPeMeHH JIA KarIM c Maccoi 10 mr mpez- 
cTaBJleH Ha puc. 2 (OTCUeTHI HAYATHI Yepe3, HECKOVIb- 
KO Ce€KyH], Nocse HacTyMJIeHHA BTOpOH ,cTaquH). 


| 
| 
| 
| KaHHA KallJIuw HAYMHACTCA BTOPaA, OCHOBHAA, 
| 
| 
| 


Ha puc. 3 mpuBeqeHa 3aBMCHMOCTb KOHeUHOTO pa- VOI 

Auyca maTrHa R (vepes 2 yaca “Mocme HaHeCceHHa) pyc wa) Sanncmuocren tenets 

KallIH) OT HCXOMHOH MaCCbl pTyTH. HOrO paquyca pTyTHoro mar- 
PA OMbITOB Obl MpOBeeH TaKKe IPH MMUTAWHH * Ha OT MaCCbI PTYTH 


Ha TOPH30HTAJIbHOH MWwacTHHe «TOUeYHOrO HCTOUHH- 
Ka C O€CKOHCYHOHM EMKOCTHIOy: IPH 9TOM TIO Mepe HCCAKaHHA PTYTH B IWeHTpasb- 
HOH uacTH kpyra (mepeq okoH¥aHHem cTamuu IJ) ona jobaBaamacb 
MOCMe€AOBaTeMbHO MaJIbIMH wTopuHamMu. Hakone, HECKOJIbKO OTIbITOB 
ObIIO MOCTABJIEHO [JIA HAOJIOJCHUA BEPTHKAMIbHOrO pPaciipocTpaHeHHA PTYTH OT 
«TOUeYHOrO MCTOUHHKa C OeCKOHEYHOH EMKOCTbIOy: IPH 3TOM OOpa3zllaMu cJy- 
XKUJIM IVIACTHHbI, BbIPC3aHHble B POPMe CeKTOPOB c yrsom oKoO 60°. CexTop 
pachoularasicAd BepIUHHOM BHH3, HM BepLIMHa IIpHBOMacb B CONpHKOCHOBeHue 
C MocTaTouHO Oo bo MaccoH pTyTH. ONbITbI MoKa3aH, YTO XOX Mpomecca 
(uckmo4an cTaquio 1) He 3aBHCHT MpakTWyecKH OT Toro, pacHomoxwKeHa JH 
MacTHHa TOPHS3OHTAIbHO WIM BepTHKasbHO. 

Bo Bcex culy4aax Ip HCMOMb30BaHHM KHCTOUHUKA C O€CKOHEYHOM eMKOCTbIOY |} 
(a TakxKe Ha cragun IT qua ucTOUHMKa C KOHEYHOM eEMKOCTbIO) paciipocrpaneHHe ~ 
(PpOHTa PTYTH OMMCbIBAeTCA CTeMeHHOH PyHKUWeH BpeMeHH: r~t”; B 3aBHCHMO- 
CTH OT YCJIOBMM OMNbITa WIA NWOKasaTeA CTeMeHH N HaOJIOMaIOTCA 3HaYeHHA IpH- 
O1u3uTeIbHO OT 0,3 no 0,4. 

PesyJIbTaTbl STHX OMbITOB OOHAPyXKUBAIOT OH3KOe CXOMCTBO Cc JaHHbIMH 
O pacIIpOCTpaHeHHU TpelLHH B WHHKOBBIX IJlaCTHHaX pH JOKaJIbHOM HaHeceHHH 
pTyTH (°): 3qecb Ha6moqaioTca Te Ke CTaqHM pacTeKaHHA Kamu, pacnpocrpa- 
HeHHA PTYTH MyTeM NOBepXHOCTHOH MHrpalluH OT MCTOUHNKA, cosepKalllero 
ABHO XKUIKYyIO Pasy PTYTH, HU, HaAKOHEeL, MeqeHHOrO MUrpalMoHHOrO Mepepac- 
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| MpeweeHHA PTYTH, MMelOMelica elle B TOHYALWIMX MOBePpXHOCTHBIX COAX, KOr- 
fia HCTOUHHKAa yxKe HET. OueBuHO, YTO M B OMHCHIBAeMBIX OMbITAaX C pactipoctpa- 
| HEHHEM PTYTH M0 MOBepXHOCTH WHHKA B OTCYTCTBHUe MeXaHHYeCKHX Hallps2KeHUIt 
KMHETHKA Mpoulecca TakxKe OlpeyeneTCA KOHKYPeHMeli Mey NoBepxHoctT- 
| HOH MHrpalinen PTyTH HM ee BIUTHIBAHHeM (Audy3nel) B OObemM WHHKa. B cBa3u 
€ STHM MHTepecHO CJleylolee OOCTOATELCTBO: ECM BCKOpe Mocme OKOHYAHUA 
| craquu II nomectuTb B WeHTp NATHA HOBYIO HaBeCcKy PTYTH, TO 9Ta 106aBKa OKa- 
SbIBACTCA “AN [MTHBHOM»: MATHO IPpHHHMaeT IPH 9TOM TakKMe Ke KOHCUHDIE pas- 
MepbI, KaK ec Obl Cpasy Oblla B3sTa CyMMapHas Macca. Oqnako mpH HaHece- 
HUM BTOPOK Kalu Yepes 2—3 yaca, Kora y2Ke MOMHOCTHIO 3aKOHUMACh CTaluA 
III, anquTMBHOCTH jlelicTBUA yxKe HeT: ecIH BTOpad HaBecKa paBHa NepBoii, pa3- 
Mepbl HATHA MpakTWYeCKH He H3MeHAIOTCH; eCIM BTOPaH HaBecKa OObUIe, TO 
KOHEYHIM Paquyc MATHA MpHONH3HTebHO COOTBeTCTBYeT JeliCTBHIO JIMIUb Of- 
HOH Oo/IbIWeH Kalvin. 

_ CyllecTBeHHY!0 powlb OObeMHOH Audby3sun (BIUTHIBAHHA) PTYTH B KHHETHKe 
€€ paciipocTpaHeHHA MO ‘MOBepXHOCTH WHHKA MOATBepxKaIoT MH MexXannueckHe 
ucmbiraHus. Payee Hamu ObWIO MOKasaHO, YTO MeHKa PTYTH TonMMHOli ~ 1p 
BbISbIBaeT OXpyuenve WHHKa (*). B WaHHO paboTe ycTaHOBseHO, 4TO eCJIM TOT- 
Wac Ke MOcMe ONbITa NOABeprHyTb MlacTuHy u3sruOy, TO BCA MOBePXHOCTb, OXBa- 
WeHHaA PTYTHbIM MATHOM, MOKPbIBaeTCA CeTbIO MeEJKHX TpelllMHOK. Ecau xe 
UsrHOaTb OOpasell He Cpa3y Mocse OMNbITa, a Yepe3 HECKOJIbKO 4acOB, TO TaKoroO 
NOBEPXHOCTHOTO pacTpecKuBaHHA He HaOOMaeTCA; STO O3HA¥AeT, YTO MOUTH 
BCA PTYTb, HaXOJMBINAaIcA Ha MOBePXHOCTH, yclleBaeT npozudpyHHpoBaTh 
B OObeM IHHKa. 

.° CileqoBao OKUAaTb, YTO NOHM2KeHHe MPOUHOCTH WHHKA B Mpesesax pacnpo- 
CTPaHAIOMerocA NATHA SHAYHTeIbHO ApYe MPOABUTCA MpH UCHbITaHHH TOHKUX 
‘oOpasn0B. CooTBeTcTBYyIOlad CepHA OMbITOB Oba MpoBeweHa Ha WMHKOBOL Mpo- 
‘BOJOKe BbICOKOH 4ucTOTH! (99,99% Zn) quametpom 0,6 mM wu AHHOH 10—15 cM. 
(O6pa3ibl pacnomaranucb B BaHHe BePTHKaJIbHO HM BbI,epKUBAIUCb B KOHTAKTe 
‘CO PTYTbIO OllpeyemeHHoe BpeMA. SaTeM OHH H3BJIeKaJIHCb H3 BaHHbI H MoyBep- 
Talucb MpocTeliiiemMy MeXaHH¥eCKOMY HCIIbITaHHIO: HABHBaJHCb C MOCTOAHHOH 
(CKOPOCTbIO Ha KPYTIJIbIii cTepxKeHb WHaMeTpom 3 cm. I]pu qaHHom payuyce KpH- 
BU3HbI HCNOJb30BaHHaA HAaMH IpOBoOKa JerkKO U3rnOasacb B OTCYTCTBHEe PTYTH, 
He OOHapyKuBad pacTpeckuBaHHuA. OOpasell HABUBAJICA Ha CTepxKeHb, HaUHHaA 
|ic BepXHero, He 3aTpoHyToro pTyTbIo Kona. Ha onpemeseHHoM paccTOAHHH OT 
'HWKHEFO KOHI[a (KaK MpaBusIO, HMe€HHO B TOM MeCTe, JO KOTOporo ycle JOHTH 
BHAHMBIN dpouHT pTyTH) oOpasel oOaMmpIBacaA. ONbITh! Wav cileqyloulue pe- 
S3YJIbTAaTBI: 


Bpems KOHTakTa OOpa3ia co pTyTb1o 861 «O20 60 Muu, 
JiamuHa yuacTKa, cTaBliero xpynKim 7 15 25 41 mm 

IlpuBezenuple JIaHHBIe OOHAap yKUBAIOT B I€JIOM TY %Ke€ 3aBHCHMOCTh BbICOTHI 
MObeMa PTYTH OT BpeMeHH, YTO H B Cuyae, OMMCaHHOM BbIe (cp. puc. 1). 
Hexkotopble 4HcIOBbIe pacXOx*KJCHHA CBASAHbI, NO-BUMMOMY, C pa3JIHYHeM YH- 
CTOTHI oOpa3los, KaueCTBa HX HOBeEPXHOCTH HM pa3sMepa 3epHa. 

CieyeT OTMeTHTh, YTO pacipocTpaHeHHve PTYTH MO MOBepXHOCTH WHHKA ya- 
BaJlOCb HaOJIOLaTb TOJbKO B TOM CJlyudae, KOra OMIbITbI MPOBOAHIHCh B cpere, 
MpeOTBpalllaroleli OOpasoBaHve OKUCHOM MIeHKH. ONTHMAJIbHbIe YCOBUA pocta 
HATHA TosyyeHbl npn ucnompsoBanun 10—20% ‘pacrBopa ammuaxa. [Ipu 
YMeHbIINeCHHM KOHILCHTpaluH aMMHaka JO 2,5—5% wHa6mozaeTcH HeKOTOpOe 
BaMeWJIeHue mporlecca, IIpumenenue B KayecTBe Cpejbl, MpeNATCTBYIOMeH OKHC- 
NeHulo WuHKa, 5% pacTBopa cOAHO KucOTH H 5% pacTBopa efKorO HaTpa 
qOKa3al0 MpakTMYeCKH Take %Ke pe3yJbTAaTbl, YTO H B cilyyae 10% pactBopa 
aMMWaka. 
| Mockosckuit rocyapcTBeHHBI YyHHBepCuTeT Tlocrynusio 

/ um, M, B, Jlomonocopa 4 XII 1960 
} WMTHPOBAHHAA JIMNTEPATYPA 
mioleeaePeogunpzep, B. HW. Jluxtman, JI,.A, Kouanosa, TTA) tid, 
1284 (1956), 2E, 0. Wyxun, H. B. Mepnos, lO, B. TopwuHos, Kpuetasio- 
spapus, 4, 887 (1959). °*5B..Cymm, 10. B.Topwnhos, H, B, Ilepnos, 
2, J. Wyxun, 0, A, Pe6uugep, LAH, 136, Ne 6 (1961). 
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PH3HYECKAA XHMHA 


J. H. WHPOPHH, H. A. WIEPJIOBA u H. C, MOKYHAXHH 


MNPOABJIEHHE ABTOHOMHN IJIEKTPOHHbBIX PPYIIMTHMPOBOK 
B CHEKTPAX JIKOMMHECHEHUMUM CJIOKKHbIX MOJIEKY J 


(IIpedcmaeaeno axademurom A. H « Tepexunoim 9 XI 1960) 


KBaHTOBO-MexaHvuecKoe paCcCMOTpeHHe 3JICEKTPOHHbIX YPOBHeH [POCTbIx 
MOJIeKYJI C KPpaTHbIMM CBA3AMM NOKa3aso, 4YTO Tpowecc BosOyKMeHHA CBA3aH 
¢ y4acTHeM wt- HM p-3JIeKTpOHOB, XpoMoopHEIX rpynm (>C=C<, C=O 
MT. I.), Ha 9HepreTH¥ecKOe COCTOAHHE KOTOPbIX OKA3bIBaIOT BJIMAHMe 3aMeCcTH- 
TelH (ayKcoxpombl). Tak, B cJlyuae MomeKya, coqepxKanux C=C-cBa3su (9TH- | 
JieH WM T.1.), HawOomee BeposteH m—>m*(N —V)-nepexog: o7n? > o*nn", 
B coeWHeHHAX, Cofep2Kallux xpomodoppl c reTepoatomamu (C = O; C = S; 
NOx; —N = N—, —N =O 48 Qp.), HavOoulee BepOATHDIM TlepexoJoM, ]ato- 
IMM JJIHHHOBOJIHOBOe MOPolleHve, ABAseTcA n —'(N — Q)-nepexog, Korga 
OMMH p-3JIeKTPpOH M3 HeCBASyIOUeH OpOMTHI TeTepoaToMa MepeBOAMTCA Ha Da3- 
pbIXJIAIOMLYIO -OpOMTY KpaTHO CBASH: OYE — o'n2Y pry. 

CneopaTeibHO, xpomMoopaMH Ha3bIBaloTCA TpyMMbl ATOMOB, MOCTOAHHO 
CBA3AHHbI€ B3aMMHbIM BJIMAHHeM C JPyrMMH YaCTAMH MOVJIeKYJIbI HM Hecyulve 
OCHOBHYIO OTBeTCTBEHHOCTE 3a 3JIEKTPOHHOe BO3OyxKeHHe BCeH MOJIeKYJIAPHOH | 
CHCTeMBI, 

[lpoapsisetca JIM @BTOHOMHOCTb 3JIEKTPOHHBIX TpyNMHpoBoK (xpomodopos) | 
KaK B MOFJIOUeHHH, TaK HW B MCIYCKaHHH (CMeKTpax JIOMMHeCIeHIMH)? C ieJtb10 
peleHHA MOCTaBJCHHOH 3aa4v HAMM ObIJIM H3YYeHbI CIeKTPbI JIOMMHeCILeHILMA 
WeOro pAWa COMIX MOeKYII: 


1 1h i 
FEN jae A(N/\, 
CUemeee eee 
$$ \X \Y Save 

bo 

isl dal 


(I) (II) (III) (IV) 


(aHTpaxMHOH, THOMHIMTO M MX MpOM3BOMHbIe M Ap.) B CMaObIX pacTBOpax H-Ma- 
PpaduHOBbIX yreBosopozos (C = 10°*+-10-> mon/a4) mpu T = 77° K. Pesyab- 
TaTbl UCCJIeMOBaHH MpHBeseHbI Ha puc. |. : 

AHaJIM3 TOJYYeHHBIX HAMM KBa3WJIMHeHHEIX CIeKTpOB JIOMMHecHeHWHH | 
aHTpaxuHoua (II), a- w 8-MoHoraOMAONPOUSBOLHLIX AaHTPpaXWHOHA; a-MeTHU, 
a-(beHuuI, O&-MeTOKCHaHTpaxHHoHna; cbeHanTpeHxuHona (111), antTpona (IV) u 
ap. @*), MoKaspiBaeT, UTO MHTCHCHBHBIE MOJIOCHI CIIEKTPOB, KaK HW BCe COOTBET- 
CTBEHHO B3ATHIe OOIee CMaObIe MOJIOCHI, OTCTOAT ApPyr OT Apyra Ha paccTosuue, 
B CpeqHem papHoe 1664 cm? (gua III u IV 1686 cm-4), koTopoe cooTBetcTByeT 
WaCTOTe BaJleHTHOTO KOWIeOaHHA XpomModopHo rpynmpt C =O B ocHOBHOM 
SIEKTPOHHOM COCTOAHUM. CyleqoBaTesIbHO, B IJIEKTPOHHO-BHOpalMOHHbIX CIeKT- 
Pax OTMCYeHHOH TpPyMNbl CoeqMHeHH KOeOaTeIbHad CTPyKTypa XapakTepu3yer- 
‘CA BaJlCHTHBIMM KOeOaHHAMK XpomodopHo rpymnpt C = O, Hecyiileli ocHOBHYyIO 
‘OTBETCTBCHHOCTh 3a 3JIEKTPOHHOe BO30y2xXKeHHe CHCTeMBI (n—> M’-nepexon) 
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Puc. 1. Cnekrppl sOMHHeCHeHLMH MpOH3BORHBIX aHTpaxHHOHa B reuTaHe pw 77°K. 

= Mug = 313 Mp, 6 — Apy = 365 Mu: J — a-xopanTpaxuHon, 2 — 1,8-2uoKcHaHTpaxHHOR, 

3 —1,5-quoKcuanTpaxuHoH; 4— 1,4,0,8-rerpaokcnanTpaxnHon (A — ncnyckaHne, 5 — n0- 
| rjoueHue), 5 —avTpOH (B reKCaHe), KOPOTKOBOJIHOBaA YaCTb CieKTpa C A,,,4 = 4043 A 
7 Ha CHMMKe He MoKa3aHa; 6 — PeHaHTpeHXHHOH, 7 — MOHOOpOMMesO06eH3aHT POH 


ge T. 137, Ne 6, Wuropux 


‘He TOKO B CleKTpax NOPIOWCHHA, HO HB CIIeKTpax JOMMHeCHeHIMH. Jin KBa3H- 
SJMHEHHBIXCHEKTPOB AHTPaXMHOHA UH PAJa CFO MPOH3BOMHBIX He XApaKTePHbI 4aCcTO- 
TbI MOJIHOCHMMeTPH4HbIX KOeOaHH KOHJCHCHPOBaHHO apomaTHyecKolt cHcTeMEt, 
aHaJIOrHyHOH aHTpalleny. Hanporus, B MHeliHOM CreKTpe JHOMMHeCIeHILMH aHT- 
pamena (1), mo qannpim 9. B. Inonpcxoro u corp. (4), TroxKaa KomeOaTenbHaad 
CTpykTypa XapakTepusyeTcA YaCTOTaMM MOJIHOCHMMeTPMUHEIX KONeOaHMi KOH- 
ACHCHPOBAHHOM ApOMATHUECKOli CHCTeMbI, OTBETCTBEHHOM 3a 3/IeKTPOHHOe BO3- 
Oy denne (11 “-Tepexoy). Jlanee, KomeOaTeIbHad CTpyKTypa uccmeloBaHHEIX 
HaMH KBa3VJIMHeHHbIX CICKTPOB JIOMMHECIeHIMH MOJIeKyJI: Me3s06eH3aHTpoHna 
{V), ero Opommpoussogupix (VI, VII), taounguro (VIII) u ero npousBogusix Cy 
He XapakTepu3yeTca YaCTOTaMM BaJIeHTHEIX KOJeOaHHA Tpynm C = O, aBsato- 
MIMXCA COCTABHBIMH YaACTHMM yKa3aHHbIX COeAMHeHHII. 


TON Cy Br Ne ¢ 
( 
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j j j " 
(V) (VI) (VII) (VIII) 


CnekTpbl Me30OeH3aHTpoHa HM ero NpoHsBoHBIX (V—VII) xapaxtepusyrortca 
}uactotaMu KOJieOaHHH apOMaTHYeCKOH KOHJeCHCHpOBaHHOH cucTembl. Takum 
(06pasoM, B STHX COeMHeHMAX rpynma C = O ne OTBeTCTBeEHHa 3a 3/IeKTPOH- 
Joe Bo3s6yxKJenve HV, CJeLOBaTeIbHO, He ABJIAeCTCA XPOMOMOPOM JWI JLaHHBIX 
MOJIeKy. OJeKTpOHHOe BOSOyxKMeHHe B STHX MOJeKYIaX OCYULeCTBIAeTCA 
M-3IEKTPOHHOM CHCTeMOM apoMaTHYeCKUX KOJel (t—m*-mepexon). B KBa3nun- 
HeMHbIX CHeKTPaX MOTJIOWLeCHHA HM JIOMHHECIeCHUMA THOMHAHTO TOHKaA KoOWeOa- 
TeIbHaA CTPyKTypa OTUCTIMBO XapaKTepH3yeTCA YaCTOTAMH BaJIeEHTHOTO KOVJIe- 
Oanua rpymmpr >C, = C,< (1540 cm’), a ne uactotramu rpynmp C = O, Kak 
3TO MMeJIO MeCTO B aHTpaXHHOHe HM eFO MpPOM3BOHHIX. CileqoBaTebHO, rpymna 
Cj= C, B THOHHAHTO ABJIAeTCA XPpOMOMOPOM, OMpeeNAIOMIHM 321eKTPOHHOe 
BosOyKeHve MOJIeKyJIbI (W9—>s1-MepexO) H MOSTOMY ee YaCTOTA BaJIeEHTHOFO KOVIe- 
\(6aHHA Tak XapaKTepHO MPOMBJIAeTCA B KBA3HJIMHEHHbIX CHeKTPaX MOTJOWeHHA 
u ucnyckanua. I]pupezenuble (akTbI TOBOPAT O TOM, 4TO B CMeKTpax Morviolle- 
HUA MU JOMMHECIICHIIMM CJIOXKHbIX MOJIEKYJI IIPOABJIAeTCA ONpeleleHHaA aBTO- 
HOMHOCTb 3JICKTPOHHbIX TPyMMMpoBoK (XpoMo@opos), HeCyL{HX OCHOBHY10 OT- 
‘BETCTBCHHOCTb 3a 3/JIEKTPOHHOe BOSOYKAeHHe; a YACTOTHI BAJICHTHbIX KOJeOanult 
XPOMOWOPHBIX TpPyMM COCTABJIAIOT OCHOBHY!0 XapakTepucTHKy KOJeOaTebHOM 
CTPYKTYypbl 3JIEKTPOHHO-BHOpallMOHHBIX (KBa3HJIMHEHHBIX) CIeKTPOB. 

B cCaOKHEIX MOIeKyax, COJepKalllMX HECKOJIbKO XpoMOdopHBIX Tpynn, 
TIpH BOsOyKAeHUH B JaHHbIX YCJIOBHAX HeMocpeCTBeHHOe yuacTHe NpHHUMaeT 
‘Ta H3 Ppyll, KOTOpad OGecneunBaeT HAHMeHbIILyIO PpasHOCTb SHEPrHM Mexly Oc- 
HOBHBIM UH MepBbIM BO3Oy2XKCHHbIM SJIEKTPOHHbIMM yPOBHAMH CHCTeMBI (AVyin = 
= E,. — Eo). Bate Obll0 OTMeYeHO, ITO KBa3HJIMHEMHbIe CIEKTPbI CJIOXKHbIX 
MOJIeKYJI, B KOTOPbIX MPOABJIAeTCH ABTOHOMHOCTb XpoModopHbIX rpyni, MOryT 
HaG/OLaTheA JMU MPH HH3KHX TeMMepaTypax B CaObIX pacTBopax Tapadpu- 
HOBLIX yryieBoqoposoB. B oGpl4HbIX 2Ke YCIOBHAX 9IeEKTPOHHbIe CIeKTPbI CiO%K- 
‘HBIX MOJIKYJI XAPAKTePUSYIOTCA CHJIbHO PaSMBITbIMH NMOJIOCaMH. IIpuuuna 3a- 
KJIOUaeTCA B TOM, UTO B CJIOMKHbIX MOJeKYJIaX B3AMMOJeHCTBHe IBHXKCHHA 9JICKT- 
POHOB C KOIeOAHHAMH Alep OCOOeHHO BeJHKO. B pesybTatTe sTOrO B3aHMOjeHCT- 
BUA OCYINeCTBIAeTCA MpeBpallleHHe 9J1eKTPOHHON 39HeEprHuH B 3HeEprHio Koweda- 
HVA slep; H CCM B MepBOHAUaJIbHbIi MOMCHT BpeMeHH KOMeOAaTeIbHan 9Heprus 
JlOKasIM30BaHa Ha OJHOM WIM HeCKOJIDKHX CTeMeHAX CBOOOLHI, TO B HocvieyroulMe 
MOMeHTLI BPeMeHM OHA HepepacnpeseAeTcA BHYTPH BCeli MOWeKyJbI, YTO Cay- 


WUT MPHYNHOH pasMbITHA KOJIeOaTeJIbHOM CTPyKTypbI ciekTpa (°). OfHaKo Be- 
POATHOCTbh NepepacnpeseeHuA HEPrH To KOJIeOaTeJIbHbIM CTEMCHAM CBOOOLDI 
‘3aBHCUT He TOJIbKO OT OOMLerO 3allaca KOJIeOaTeMbHOM JHEP CHCTeMbI, CBOHCTB 


icpebl, TeMiepaTypbl, HO HM XapaKTepa B3aMMOJeHCTBUA MexKY OTACIbHbIMH 
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CTeMeHAMH CBOOOUbI, OMpeessemoro OCOOeHHOCTAMM XHMHUYeCKOTO CTpoeHHHA ff 
MOJIeKyJI (CONpAxKeHHe, KOMIIaHapHOcTS M Ap.). B ycmoBuax HH3KMX Temmepa- | 
Typ (OOyCJIOBMBaIOWIMX YMeHbIleHHe 3amaca KOJeOaTeIbHOH SHeprvu M B3aH- 
MOJeHCTBUA OTICJIbHLIX CTeleHeH CBOOOJbI), pH OTCYTCTBUH B3aMMOJenCTBUA 
JHOMHHECHUPYIOWMX MOJIEKyJI C paCTBOPHTesieM H MexKAy COOOH, a TakxKe OTHO- f 
CUTebHO Ca6oro B3aMMOselicTBAA XpoMo@opHOH rpynnl (C = O) c octaibHow 
yacTbio MowieKybt (II—IV), sHeprua Bos6yxKeHMA, MepBOHadaIbHO JO- | 
KaNH30BaHHad TviaBHbIM OO6pa3s0M Ha QJIEKTPOHHbIX HM KOJIeOaTeJIbHLIX YPOBHAX 
xpomobopa (C = O), 3HauvTenbHO MefieHHee OyfeT NMepepacmpesemiTbca m0 | 
JIpyrHM KOwleOaTebHBIM CTEM€HAM CBOOOMbI CHCTeMbI. OTO 3HaYMT Tak?Ke, 4TO 
MOI QICKTDOHHOM SHEPIHH, NpeBpaTuBIaAcA Ip MCMycKaHuM B KOIeOaTeN- | 
HY1IO 9HeEPrHlo, B OCHOBHOM Gy/leT pacmpefemena MO KOseOaTeJIbHBIM YPOBHAM 
XpOMOOpHOH FpyMMbl, OTBETCTBCHHOHM 3a BOsOyxK ene. BcweqcTBue 2TOFO, TOH- 
Kad KoleOaTeJIbHad CTPyKTypa CHeKTPa B 3HAYMTeIbHOH Mepe JOJDKHa XapaK- | 
TePH3OBaTbCA YACTOTAMHM COOCTBEHHEIX KONeOaHHH XpOMOOpHOM TpyNtbi, 4TO 
HAXOMMTCA B COOTBETCTBHH C BbIIMe MpHBeAeHHbIMM (akTaMH. 

Hamm vucceloBaHHA MOKasaJiM, YTO B CIeKTPaX JIHOMMHECILCHUMM CJIOKHBIX 
MOueKyJ (B pasOaBeHHBIX pacTBOpax MapadHHoB Ip HUSKAX Temllepatypax), 
coflepxKallux Be pasJIMUHbIe TpyNMbl, BO3MO2%KHO BoOsOyKeHHe CleKTpOB | 
C 3JIEKTPOHHBIMU MepeXoamu (COCTOAHHAMH), COOTBETCTBYIONIMMH STHMIpyniam. | 
B 3aBHCHMOCTH OT ycJIOBHH BosOymwKZeHuA (A, T, cpea) MOXHO TOMYYHTb TO F 
WH Jipyroe, HM 06a OMHOBPeMeCHHO SJICEKTPOHHbIX COCTOAHHA HW HaOIOLaTb Ba | 
cmekTpa (cBeueHua). Tak, B a-xXJIOpaHTpaxuHone CosepKatcaA [Be HepaBHoilen- 
HbIe KapOoHWJIbHblIe (XpoModopHble) rpyntbl: mph BosOyxXqeHHH A = 365 Me 
HaOMOLAaeTCA CIVIOWIHOM CHeKTp (Avaya = 5200 A), No-Bu~MMoMy, OOa3aHHBbIM 
3JIEKTPOHHOMY 1 —> 1 -llepexoqy B C=O-rpymine, pacnouioxkeHHoH To cocescTBy 
C ATOMOM XJIOpa, a pH Bo3s6yxReHHH A = 313 MP CoxpaHseTCA cMIOWIHOM 
CHeKTp H NOABJIAeTCA HOBbIM CM€KTp C TOHKOH KOJIeOaTebHOM CTpyKTypou 
Auav = 4573 A, coorBetcTByloulHit 3JIeEKTDOHHOMY n m1" -llepexomy B CBOOO,HOM 
rpyune G=O (puc. 1). 

B mosiexyuie 1,8-2M0KCHaHTpaxXHHOHA TakKe UMEIOTCA Be CHJIBHO pasJiM4alo- 
mHecd KapOouHibuble rpynnp. Ilpu Bos6yaxpenuu A = 365 mp Haduosaetca | 
CNJIOWIHOM CMeKTp (Away = 5516 A), a mpH Bos6yxmeHuM A = 313 mL, Kpome 
STOFO CIEKTPa, MOABJIACTCA HOBbIM CIe€KTP C TOHKOM KOJIeOaTeJIbHOH CTpyKTYyPpoH | 
(Anay = 4572 A), coorpercTByronjui 3eKTpoHHOMy (n — x‘) mepexofly B CBO- | 
OofHol rpynne C=O. KapOonuibHas rpynna, ysacTByloulan B OOpa30BaHHil BO- | 
AOpPOAHOU CBASH, TpeOyeT MeHbillel 3aTpaTbI 9HeEprHU Ha BOsOyxKMeHHe [10 CpaB- 
HeHHIO CO CBOOOAHOHM Tpynnok. XapakTep CneKTpOB JuOMHHECIeHUMH | ,5-1MOK- 
CHaHTPpaxMHOHa HM 1-oOKCHaHTpaXHHOHA He 3aBHCHT OT YaCTOTH! BO3SOyxKAalomlero 
cpeta. Bauanue ayKcoxpomozs (Hal, OH, NHe u mp.) Ha cheKTpbhl Mowekya 
IIPOABJIACTCA B CMCULCHHM H Pa38MbITHH NOJIOC, B MepepacnpeseseHHH HX HHTeH- 
CHBHOCTH (B COOTBeETCTBHH C npHHuKnOM Mpanka — Kouyoua), a HHOra B ON- 
HOM H3Me€HeHHH KOJIeOaTeJIbHOH CTPyKTypbl cneKtTpa (3,4). 

B G-OKCHMPpOH3BOJHbIX aHTpaxwHOHa rpynma OH odpasyer c xpomotbopHont | 
rpynmou C = O BoxopolHyi0 CBA3b C TIPeMMYINeCTBCEHHBIM 3HAYeHHEM t-31eKT- | 
POHHOFO B3aNMoOsehCcTBHA. EcuM Obl IpH O6pa3s0BaHHN H-cBa3u riaBHyio pOJib ur- 
palo AKIeMTOPHO-JOHOpHoe B3AMMOJeHCTBHe, TOMpPH BO3OyKeCHHH MOJIeKYJIbI 
(c yuacTHeM N->N"-nepexoya) MpoMsolled Obl paspEIB BOJOPOAHOH CBASH, 4TO 
IIpHBeO Obl K NOTepe JIOMHHECILEHTHBIX CBOHCTB COC#AMHCHUA. ITO NOATBEP*KaeT- 
CA Pe3KHM OCJIAOJICHHEM JIOMHHECHEHLMM y G-AMHHOMpOM3BOAHbIX aHTPpaXuHOHa 
MO CpaBHeHHIO C G-OKCHMPOUSBOAHEIMH. YcTaHoBseHO (*), YTO y OPTOAaMHHOAsZO- J, 
COCKMHEHHH JIOMMHECIICEHIMA OTCYTCTBYET, B TO BPEMA KAK OPTOKCHa30COeMMHe- | 
HUA ApKO (styopecumpyior. [pu o6pasopaHun BHYTpH MOsekyapHon H-cBsa3n | 
C y¥acTHeM AMMHOrpyMMbl yCOBMe KOMMAaHaPHOCTH BbINOMHAeCTCA HEMOCTATOUHO, 
NOSTOMY B BOSOy2KeHHOM COCTOAHHH BO3MO3KHO OcsaGJIeHve M Wake pasppie |i 
BOMOPOMHOH CBA3M, BCJIe,CTBMe HAPyWICHHA AKWeMTOPHO-AOHOpHOrO B3anMoseN- | 
CTBUA (B pesy/ibTaTe N—>mn" -llepexoga) M Maso sdbexkTuBHoro yyactus NH 
IpyNlbl B W-3JIEKTPOHHOM B3aHMOJCHCTBHM CHCTeMbI. 
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_HBIM KBa3HKOpOHeHoM (X) 


Hosbim daktoM, mofTBepxKjaionyuM coxpaHeHve M yilpouHeHHe H-cBa3nu 
y G-OKCHIPOMSBOAHLIX AHTPaXHHOHA B BOSOy2KCHHOM COCTOAHUH, a TAK2Ke CHsb- 
HOE €€ BIMAHME Ha TIpHpoky BosOyKAeHHOrO COCTOAHUA MOJIEKYJBI, ABJIAeTCA 
CneKTp JlioMuHecieHiMH |, 4, 5, 8-TeTpaokcuaHTpaxMHona, B KOTOPOM Kaxkiaa 
rpymmaC = O yuactayer B o6pasoBaHun AByx BOLOPOAHEIX cBs3elt. B pesyJIbTa- 
Te OOpasyloTcaA UYeTbIpe MOMOWHUTeIbHLIX KBa3H-apoMaTHUeCKHX MKJa Cc a- 
SJIEKTPOHHbBIM B3aHMOJeHCTBHeEM B 
oOmleH CHCTeMe H3 C€MH IMKJIOB, KO- 
TOpy!O MOXKHO HasBaTb cBoeOCbpas- 


BuOpalvonHElli anasu3 KEaguin- 
HeHHBIX CIMe€KTPOB MOPJOMleHHuA A UC- 
NyCKaHuA STOrO CoeMHEHHA OKa- 
3a, UTO 9SJIEKTPOHHOe BO36y2Kile- 


HHe B MOJIeKyJIe ocylllecTBasneTca aX) (xX) (xD 
|) 3a cueTit—mn *-mepexoya. B cnexTpaxX MMeIOTCH UACTOTEI, CXOMHBIe c uac- 


TOTAMM KOpOHeHa, a TaK%Ke WMHTeCHCHBHO MpoABJIAIOTCA NosocH 1267, 1404, 


| 1564, xapaxtepHbie ja KomeGaHuiit auTpauena (°,°). KoneOatenbuas crpyx- 


_Typa cieKkTpa xunamusapuna (XI) Takxe xapaKTepusyetTca YacTOTaMH apoma- 


THYeCKOH CucTembI. B mowekysmax 1,4,5,8-TerpaokcnanHTpaxunona (X) u xHHaH- 
sapuHa (XI) B mponecce BosGyxXTeHHH BOSHHKaeT HOBad xXpomodopHaa 
cucTeMa, BKJIOUalOllad wuKsbl c H-cpsa3amu. BenefcTsue sToro KomeGa- 
TeJibHad CTPpyKTypa KBa3HJIMHEMHbIX CIIeEKTpOB He XapakTepusyercsa acTo- 


‘TaMH BaJIeHTHBIX KONeOaHuH rpynmpr C=O. 


AwasM3 CMeKTpOB JHOMHHeCIEHIMH 8-3aMeLeHHbIX aHTpaxuHoHa (Br, J, 

R—O—C=O) no3zouseT chelaTb 3aKMOUEHHe, ITO (IPH COOTBETCTBYIOWINX ycuo- 
| 

BHAX BO3OyKeHUA) HHTCHCHBHOCTH MOJIOCh! KOMOMHALMOHHOFO paccedHHA Xpo- 
modopa (C = O) 4 uHTeHCHBHOCTS NosOchI, cooTBeTCTBy1oMeh 0’—0’-nepexony 
B CHEKTpax JIOMHHECIICHIMH, H3MeCHAIOTCA AHTHOATHO. 

PaccmoTpeuuple (pakThI MOATBepxKaloT MpesctaBienue (1°) 0 TOM, UTO B-CIOK- 
HbIX MOJIeKyaX MOTYT OCYIIeCCTBIATLCA JIOKAJIbHbI€C MHOFOMECHTPOBbIe 3JIeKTPOH- 
‘HbIe OPOUTHI C yyaCTHeM HeKOTOPOTO aHCaMGIA N-9/IeKTPOHOB, ABMKYULAXCA 
'B MOvle HEMOCpeACTBEHHO CBASAHHBIX Mex Ly COOOM Aep, a JabHellee OKpyxKe- 
|HMe OKa3bIBaeT JIMIUb onpefemeHHoe BosmymieHne. IIpoxpsenve aBToHOMHN 
XPOMOWOPHbIX TpyNMMpoBOK B CMeKTpax NOFIOWeHNA HU MCMyCKaHHA CJIOMKHBIX 
MOJICKYJI, B 3ABHCHMOCTH OT HX XHMMYECKOFO CTPOeHHA H YCJIOBHK BOsOyxKe- 
HUA, COCTABJIAeT MpeMeT aibHeiwux UCceLOBaHHH. 

ABTOphl BbIpaxkaioT OarogapHocts axay. A. H. Tepenuuy 3a WeHHbIe CoBeTHI 


| mpu o6cyxkenuu HacTosulel padoret. 


@yv3nko-XHMuuecKHH WHCTHTYT Tloctynnuo 
2 XI 1960 


um. JI. A. Kapnosa 
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Jloxnanm AxkagemMun nayx CCCP 
1961. Tom 137, Ni 6 


PH3HYECKAA XHMHA 


Cc. ©. SHTEJINC, P. TM. THEP, ©. B. ONMJIE uv H. M. YHPKOB 


KMHETHKA PEAKUMM BOCCTAHOBJIEHHSA 
AMEHUJ-m-TOJIMJIKAPBUHOJIA H30NPONHJIOBbIM CIMPTOM 
MYTEM FMAPHAHOFO MEPEXOJA B CHCTEME H,SO,— HO 


(II pedcmaeaeno axkademuxom B. H. Koxdpamvesoim 4 XI 1960) 


B nocseqHHe rob! OblIO YCTaHOBJI€HO, YTO PA], OPraHHYeCKUX OKHCJUTEIb- 
HO-BOCCTAHOBHUTEJIbHBIX peakIHH BKuOUAeT CTaqHIO MepeHoca OTpHLaTeJIbHO 
3apaxKeHHOrO Bomopona. MccneqoBpaHuio MexaHH3Ma HW KHHETHKH STUX peakIlMl 
MOCBALLCHbI HEMHOTOUnCIeHHbIe padorsl ('~*). Tloqpo6ue Apyrux Obla usyyeHa 
peakUMA BOCCTAaHOBeHHA TpudeHuikapOuHoma (TOK) anuhatruyeckumu cmup- 
TaMH B cpege BonHOM HeSOu. Jina Toro uTOObI ycTaHOBUTb, KaK MCHACTCA peak- 
I\MOHHAA CMOCOOHOCTh TpHapHIKapOuHOJOB CO CTpOeHHeM, HaMH Oba UccIeNO- 
BaHa KHHETHKA BOCCTAHOBJICHHA H30MPOMHJOBbIM CIMpTOM cwJelyiollero mpey- 
CTaBHTeIA pAa TpHapHakapOunos0B — qudenui-m-TomMaKapOusona (JLPTK). 

Peakwua TIpopoguiacb B cpeme HeSOa np KOHUeCHTpallHAX KHCOTHI OT 44 
qo 64%, B WHana3zone Temnepatyp 40—60°. Konuentpanua LPTK B peakwnou- 
HOH cMecH Obima oKo0 107* Momb/a, a w30-C3sH,OH or 0,1 go 1,5 Momp/a. Ha- 
OuOJeHHe 3a XOJIOM IIpeBpalleHHA BeEMOCb 10 YObIIM ONTHYeCKON MIOTHOCTH BO 
BPeMeCHH IIpH JiMHe BOMHEI 410 Mu, cooTBeTCTBYIOWNeH MaKCHMyMy MOrouWeHHA 
MOHM3upoBaHHON dopmbl JTMTK, no pavee onvcaHHOH MetTopu«Ke (°). 

Ilo ananoruu c TpudenuaKapOuHorom (1,4) MbI CuHTaIM, YTO OOpas0BaBIIHH- 
cA B pesysbTaTe HonusaluH JTOTK non KkapOonua PheTolC* B mumutupytoulelt 
cTaHH NpHHUMaeT PUApH-HOH oT w30-C3H,OH no cueqyroulei cxeme: 


Pa ee (1) 
Ph,TolC + H?}C—OH =~ PhToICH + C=OH 
4 CH, CH, 


Herpyauo noka3atb (*), 4To BbIpaKeHve IIa HaGmoqaemoh sdpekTUBHOH 
KOHCTAHTbLI CKOpOCTH peaKIMH MMeeT BHI 


— K a1,coH &o [ 1 
Ree = Raes 1+ Ka,cou% \t + Kpoy'o } [ROH], (2) 


rye Ry — HaOmoqaeMaaA KOHCTaHTa CKOpocTH HepBoro mMopayKa; Rycr — KOH- 
CTaHTa CKOPOCTH 9JIeMeHTapHOrO aKTa YTHApHAHOrO mMepexoma; Ra;,coH, 
Kron —KOHCTAHTH! PaBHOBeCHA peakIHi MpOTOHUsaNNM KapOunHoma uM cmupTa 


(Karcon = [ArsC*]/[ArsCOH] cp; Kron = [ROH}]/[ROH] fo); Co, Ap — OT- 


pulaTeIbHble aHTHIOrapHdMbl cyHKuHi KucmoTHOcTH Jeno u Tammertra (°) | 


COOTBETCTBeEHHO. 


Tak Kak OMbITbl MpOBOAMIMCh B USObITKe CHUpTa HU KOHIWeHTpanA 1u30- 
CsH;OH mpaxktuyecku He MeHAacb B xofe onbiTa, HaGmoaemad KMHeETHKAa 
HMMTHPOBa/la NepBLIN NOpAAOK. SHayenua sddeKTHBHBIX KOHCTAHT HaxoJ[H- 
JIMCb MO TaHTeHCy yrvla HaKNOHa MOJyNOrapHpMuyeCcKHX AHAMOpdo3 KMHEeTH- 
YeCKHX KPHBBIX. 

Hamu noqpoOno usyyena sapucumocth kg oF KoHMeHTpanun H2SOs np 
PaSHbIX KOHIWCHTpaluax cnupta. B Tabs. 1 npwBeyeHbl MosyyYeHHbIe 3Ha- 
yeHHA SPeCKTHBHbIX KOHCTAHT CKOPOCTH peaKkILHH TPH pa3HbIX KOHICHTPalHAax 
CmupTa HM KMCJIOTbI B yKa3aHHOM HHTepBasle Temmepatyp. 

Kak BHHO M3 Tan. 1, BeMuHHAa Ha6momaemoli OMMOJIeKYJAPHOH KOH- 
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cTaHTbl ko = ksp/Con He OcTaeTCA moC- 
TOAHHOM C H3MCHeHHeM KOHMeHTpaUHH 
u36-CsH;70H. Hanpumep, B o6nacru 
HHM3KUX KOHWeHTpauHn HeSO. u nu3Kux 
Temnepatyp 3HayeHve fo majyaer c poc- 
TOM KOHICHTpalMH cnuptTa, uTo cBa- 
_3aHO C BJIMAHMeM CHMpTa Ha KHCJIOT- 
HOCTh cpefbl (°). SOTO ABMeHHe oOCcVIOxK- 
HxAeT HaOOaeMble 3aKOHOMepHOCTH, 
TlOSTOMY NOJYYeHHDIe 3HaYeHHA Ry 
| MHTePNOJIMpOBaJIMCb K Ca = 
= 0,1 mow/1, mpH KoTopol BiuaHHem 
CMMpTa Ha KUCJIOTHOCTh CpelbI MOxKHO $4 46 48 50 52 54 56 58 60 62 %H,S0, 
mipeHe6peup (°). 

Ha puc. ] IpHBesqeHa 3aABMCMMOCTS Puc, |. 3apucumocrp Row OT KOHILEHTPanHH 
, Rew OT KOHICHTpalHH KHCJOTBE MPH HeSOs mp pasnprx Temmeparypax. Cm 
Con = 0,1 Monb/n. Kak BugHo u3 puc. |, = 0,1 momp/a 
9Ta 3aBHCHMOCTb, Tak %Ke Kak M Ws 
ciyuad BoccTaHoBseHHa PhsCOH (*), mpeqcrapaser co6oi KpuBylo ¢ 9KcTpe- 
MYMOM, MoviowKeHHe KoTOporo (49,5% HeSO.s) npaxTMuecku He 3aBNCHT OT TeM- 
nepatypp. Tlogo6unii Buy 3aBucumoctu ky) oT KOHWeHTpamun H2SOu aBaser- 
CA CEACTBHEM TOO, 4TO addeKTHBHAA KOHCTaHTa CKOPOCTM peakIMH rpel- 
cTaBIAeT COOOM CJIOXKHYIO BEMYHHY,B KOTOpy!0, Hapaly C MCTHHHOM KOHCTaH- 


Daou 


40 °C 50 °C 54 °C 60 °C 
& Fa & Fa eS = 12) fa 
# re) iso) is Q = ae OQ = = Ya) = 
Os ea eee le ee Ed 2 leo le 
* So id + x C = a On “4 | a 2 ae a” 4 
Sco || CO =p ih Westie eae Melessiealeas tee = eS 
mimeenee (=e) 2) 8 | e281 3) 2) oe] S21 1 8 | eelss 
Kal Oo Fevsal cers || i oO a | eotee || elas! on 2S ee | ae S) 2S eae 
0,481 | 2,85 | 6,62 |46,40 | 0,482 | 2,99 | 22,6} 49,88] 0.243 | 7,60 | 31,3] 45,80] 0,198 | 7,54 | 38,2 
O-6s50\008,22 | 5,17 0,198 | 2,76 | 13,9 0,315 144,05 | 35,4 0,199 | 8,16 | 41,0 
0,887 | 4,26] 4,81 0,349 | 6,90 | 19,7 0,440 | 16,3 39,8 0,289 | 12,42 | 43,1 
ge 2ae 05,30 | “4,30 0,654: | 10,60 | 16,2 0,765 | 21,4 | 28,0 0,517 | 14,49 | 28,4 
1,00 | 6,54 | 6,54 0,777 | 24,2 | 31,4 0,596 | 23,0 | 38,6 
0,162 | 41,38 | 8,52 46,80 | 0,095 | 2,53 | 26,7]] 46,31] 0,185 | 3,88 | 28,81] 46,80] 0,158 | 7,86 | 50,0 
0,363 | 3,20] 8,92 0,320 | 5,75 | 48,0 0,366 | 5,68 | 45,5 0,498 | 10,40 | 51,5 
0,634 | 5,18 | 8,18 0,422 | 6,45 | 45,3 0,453 | 11,2 | 24,8 0,298 | 12,65 | 42,5 
1,014 | 6,67] 6,56 0,590 | 8,96 | 15,2 0,613 | 14,25 | 23,3 0,434 | 19,55 | 45,4 
1,397 | 7,60 | 5,44 0,965 |44,3 | 14,8 0,620 | 18,2 | 29,3 0,575 | 20,70 | 36,0 
© 49,34 | 0,198 | 2,30 | 11,60 49,30 | 0,096 | 2,12 | 22,4] 47,11] 0,103 | 6,20 | 60,1 || 49,35) 0,138 | 7,36 | 53,3 
0,209 | 2,43 | 10,20 0,278 | 6,45 | 23,2 0,202 | 6,67 | 33,0 0,224 | 10,80 | 48,3 
0,595 | 6,10 | 10,25 0,396 | 10,30 | 26,0 0,440 | 41,7 | 28,6 0,281 | 13,40 | 47,7 
0,944 | 8,66 | 9,20 0,715 | 11,90 | 16,7 0,510 | 44,7 | 28,3 0,298 | 11,70 | 39,3 
1,144 | 9,02 | 7,91 0,776 | 16,55 | 21,4 0, 617 5 eee 0,440 | 17,70 | 43,2 
1,340 | 11,40 | 8,52 0,443 | 21,90 | 53,0 
; 0,584 | 26,50 | 45,0 
49,82 | 0,155 | 1,46 | 9,43 149,90 | 0,168 | 3,22 | 19,4 |) 53,40] 0,201 | 4,60 | 22,91] 50,05] 0,218 } 11,05 | 50,7 
0,325 | 3,53 | 10,80 0,226 | 5,40 | 23,7 0,374 | 9,90 | 26,5 0,271 | 13,30 | 49,0 
: 0,429 | 4,37 | 10,40 0,379 | 9,95 | 26,3 0,633,| 17,5 | 27,6 0,300 | 15,29 | 50,6 
‘ CROTON ET AS! |ot, 77 0,628 | 14,60 | 23,3 0,891 | 21,80 | 55,17 
0,980 | 19,35 | 19,8 0,665 | 31,80 | 47,9 
’ 0,671 | 36,60 | 54,5 
53,30 | 0,083 | 0,73 | 8,74 5,90 | 0,201 | 6,45 | 32,4] 56,12) 0,144 | 2,39 | 46,6 |) 50,80) 0,185 | 8,05 | 43,5 
0,184} 1,49 | 8,10 10,252 | 3,95 | 45,7 0,322 | 5,44] 16,9 0,286 | 9,43 | 33,0 
0,202 | 1,62 | 8,03 0,405 | 11,30 | 27,9 0,405 | 6,75 | 16,7 0,415 | 20,7 | 49,9 
0,847 | 4,37 | 13,80 0,754 | 10,60 | 14,4 0,514 | 9,85 | 19,4 0,436 | 23,0 | 52,7 
0,321 | 4,18 | 13,00 1,00 | 416,50 | 16,5 0,620 | 12,05 | 19,4 0,593 | 30,8 | 52,0 
0,774 | 7,31 | 9,45 
4,010 | 9,20 | 9,45 
dato 2 | 410,40 
4,303 | 44,70 | 8,97 
| 1,580 ' 16,4 | 10,40 fink et a aE 
, 10} 0, 13¢ Oe 21,4 
fae deepens. | 2°30 0'269 | 7°82 | 2954 
0,830 | 5,63 | 6,77 Pare linee eel Soe 
0,422 | 2,78 | 6,60 276 | 8,1 , 
0,653 | 4,16 | 6,37 0,466 | 13,60 | 29,4 
1 0,821 | 4/90 | 5,97 0,780 | 24,80 | 31,8 
: 1,469 | 41,50 | 7,83 | 


roli, BXOMAT KOHCTAHTbI MPOTOHHSAalLUuH MSOTpOMM/OBOrO CHMpTa WM MOHMsAaILMM 
JLOTK, a Takxke KMCMOTHOCTD CpesbI.C pocToM KOHILeHTpallun H2SOs MHOXKH- 
temb Kazconco/(1 + Karcouco) = 0, xapaxrepusyiomun xo, MOHMSaNMM 
IL®TK, ypenwuupaetca, a MHOKUTEMb 
Poe wa Mies 1/(1 + Kron fo), xapakrepusyloulmi 


j ar lOO HEIPOTOHU30BaHHOM (OpMb! CIMp- 
ee cate be | siec | 60°C | ZI/S spa, ragaer. Takum o6pa3om, BeIMuHHAa 
oI = kz CormacHo ypaBHeHHio (2), BKJIIO- 
Cx K5q-10?, Mun? ® ab : 
= de mg yaroujeMy O64 MHOMKUTeIA, MmpescTaB- 

aiser co6oH dyHKIMIo C MakKCHMYMOM 
46,0 0,75 2,49 2,40 4,00 Lied Z HeSO 
i870 | 4,00 | 255 | 3,25 | 4.90 | 47,6 OT KOHWeHTpanuH H2SOs. 
EE a mela MAD ee Po tee B ta6n. 2 mpemctapneHa Temmepa- 
62,0 0,93 2,20 2.19 aoe tae. Pay pues 3aBHUCHMOCTb Kg HW SHAYeHHA Ka- 
54,0 0, 8 , ol ,15 3, be = 
Pa’o | oes | ala7 | t73 | 2f90 | 185 x&KyuWlefica sHepruu axTuBalun E.g mpH 


pasHBIX KOHWeHTpauuax HsSOa mpH 

Cen = 0,1 Monb/n. Es mMaaeT C POCTOM KOHILCHTpalMH KMCJIOTHI, YTO Haxo- 
IUTCA B COOTBETCTBHH C MpecTaBseHvem Oo MexaHH3me peaKuuH (?). 

Kak BHHO H3 BEIPaxKeHUuA (2), WA BLIMHCICHHA KOHCTAHTbI CKOPOCTH aKkTa 

THpuyHoro mepexofa Aycr HeOOXoOLMMo 3HaTb BemMUMHE! Kar,cou U Kron. 


B nactosuleli pa6oTe mo yxKe onmucaHHo MmeTofuKe (°) ObliM M3MepeHbI TIpH 


. Ar,COH 
TemmepaTypax KOHCTaHTEI ocHoBHocTu JL®TK Ks” = 1/Kar,cou- 


T 26.0 ao 
T-pa, °C 35 40 50 54 60 


pKAnCOH _6,46 —6,14 —6,095 —6,075 —6,05 
ON nf = (2100-++100) KaJl/MOJIb} AS = —21,5 +0,4 KaJl/MOub-Tpay 


SHavyeHve KOHCTAHTbI MPOTOHH3allHH M30NponumoBoro CHMpTa B HaLleM 
CTy4ae MOXKHO MOJYYHTh OMHOBPeMeHHO C HCTHHHOM KOHCTAHTOM CKOpocTu ruy- 
punoro nepexoga. JlelictsuTenbHO, IpeoOpa3sya ypaBHeHve (2) HW 3aMeHUB Fp 
Ha ko [ROH], nerpyauo nony4uTb BeIpaxkenue 


k Ro - ; 
B= buce— hoK row (3) 


Crpoa rpapuuecku 3aBMCHMOCTh MeKILY 2 4 *o hh, nowyawum “npamyio, 
OTCeKalollyio Ha OCH ko/b oTpesoK, paBHHIi Rycr. Ilo HaKJOHY MpAMOM HalieM 
sHayeHHe Krone Ha puc. 2 npupekeHa 3aBMCHMOCTb OT 5 ho naa 40; 50; 
54; 60° npu Con = 0,1 Monb/a. B tTa6a. 4 mpuBeqeHbt nomyaeHHEIe HAMM 3Ha- 


YeHHA MCTHHHbIX KOHCTAHT CKOpOCTH THApMAHOrO Mepexoa HM 3HaveHHA KOH- 
cTaHT ocHoBHocTa u30-CsH7OH (K§°' = 1/Kprou). 
ConocTaBuM Nowy4eHHbIe 3HaYeHHA KOHCTaHT ocHoBHocTH JLOTK u TOK 


é 2 
(*) © KOHCTaHTaMM CKOpocTH akTa rMApHAHOrO Nepexoya. Xora BBesenve OLHOM 
MeTHJIbHOH TpynMbl B 


6eH30IbHOe KOJIbILO Ta6Oauna 4 

TOK mano meunser Tpa ge 40 50 ba a0 
f ibe : | 

CBOHCTBa KapOuHoma, F,,,°10%, ——"— 5,32 18,7 2,5 37,2 


OMHakKO yxKe ceuac 
MOKHO CKa3aTb, 4TO pKROH —3,14 —2,95 —2,87 —2,80 

POCT OCHOBHOCTH Kap- 

OMHONA, T. €. pocTr ycTOHYMBOCTH COOTBETCTBYIOIerO KATMOHA, MOHMAKAeT Fo *CMO- 
CoOHOCTh K IIpucoequHeHMIO rMpus-noHa. Hanpumep, mpu 60° ana TOK 
PKa = —6,17,  Rucr = 5,39-10-? a/momb-cex (4), gna JIOTK pKp = 
= —6,05, Rucr = 3,72-10-? n/Monb-cex, T. e. poct pXg ua +0,12 equnun 
een ies he ee KOHCTaHTbI CKopocTH peaxuuH: Alg Rycr = 
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( 
H Ylo Waku a6. 4 BLMCNeHa BeMMUHHA MCTMHHOM SHeprun aKTHBanUHn 
Ever == 20300 + 600 kan/momb u mpeqsKcnoHent. A =9,6-10!! n/Momp-cex. 
_ Wurepeco ormeruts, uo sfech, Tak 2Ke KaK MB Cayyae TOK, 3nagenne mpeg 
SKCHOHEHIMAIbHOrO =MHOMUTeIA ONM3KO K UMCAy coyapeHuli Zo=1,1- 
10" n/Momb-ceK, BbIYHMCeHHOMY M0 cbopmy- 
ne Aad UeatbHoro pacTBopa, UCXoAA U3 


feo = 31 A ini Be xo DA. 200 


IlpoTuBopeyamMe TeopHn aGcomorTHerx 
| cKopocteli peaxuuit daKTs! nosBieHus 


| “HOPMaJIbHbIX» IIPCJSKCNOHEHTOB B peak- { 150 
MLMAX MHOPOATOMHBIX MOJAPHBIX Move. WS 

| Kya B xUAKOM base usBecTHHI MaBHO("), Sia 
HO JO CMX Nop elle He HaUIIM jomKHO- 100 


}To oObacHenun. MoxkHO yKasaTb Be BO3- 
| MOXKHBIe MPH4HHb! yBeIM4eHHA NpeNyIKcrio- 
| HeEHI[MaIbHOrO MHOMKUTeIA B yKa3aHHbIXx : 


Boule cayyaax. Bo-nepsBrx, Hamuune a 

9IeKTpocTaTuyecKoro B3auMOJeHcTBUA 

HOH—JMNOb WIM TUNO.b—JUNOb MOET 
{SHauuTeIbHO YBeMYHTb BePOATHOCTH a? 50 100 750 
| CTOJIKHOBeHUA pearupyiomux uactun. Bo- z hy10-1—> 


| BTOPHIX, B3aHMOJelCTBHe pearupyroulux 
| Moleky C pacTBOpHTeyieM MOxeT mpH- 
BeCTH K YMCHbIICHHIO Bpall|aTesbHBIX cTe- 
| Heel cBoOofbl, HamM4uMeM KOTOPbIX HM oMmpeyensioTcaA Mannie 3HaYeHHA Mmpel- 
‘SKCIOHEHTOB B Cjlyuae peak MHoroaTomHEIx MoseKya *. BurpaxeHue Ma 
|HCTHHHOM KOHCTAHTbI CKOpOCTH MMeeT BUY 

Ruct = 9,6-1014e—20300/RT (4) 
M3 TemmepatypHoli 3aBHCHMOCTH KOHCTaHTbI OCHOBHOCTH Opiwik HalieHpl 
| TenioTa peakiuu npoToHusanuu cnupta AH = 8100 + 1000 kan/monb u 3Ha- 
teove AS = +11,4+ 0,1 kan/monp-rpay. Honyyennan Bpenuuuna AH. mpo- 
ToHusanuu w30-CsH7OH yoBueTBopuTenbHoO cormacyeTca c paHee NOsyYeHHBI- 
MH Hamu flanHpmmu (*). Togcrapiaa nomyseHnpie 3HayeHHaA Ryct, Kar,con 
HM Kron B ypaBHenue (2), MOyyuM dopmyay DA BHluMcneHuA HaOmOLaemol 
(OUMOJIEKYASAPHOM KONCTAHTHI 


—5§ p—2100/ RT 
eg oe Pe 20800/ RT | 2,08 - 1075 e 0" 8" co ——— ere (5) 
1 + 2,08-10-5 e—2100/ RT op, | | 4 + 3,09 - 102 e S100/ AT fy 
SHaveHua Ro Aaa 40° C, BrrancneHupe mo ypaBHenuto (5) u noslyyeHHBIe 9KcTIe- 
\PHMeHTaJIbHO, ipefcTaBeHL! B TAO. 5. Kak BUAHO M3 TAOJHIbI, OMbITHBIC 
: Ta6Omuna 5 


Puc, 2, Tpaduueckoe onpesedenue 3Ha- 
yeHnlt ky WH PKpon 


HssOy, % 55,90 Peet) 49,80 49,34 47,40 46,40 

; I Bp BOOS MMEAS A 7ORn Mis.) Misoo tes ctl 

3 Ko: 108 re) Neri 9 99 
7 BMonHcemytOunti. 0p) 1,50 “4567 4,83" 4550 91,33 


7 BEMmucnenHEe 3HauveHuA MpakTuyeckH cosmazaioT. Takum oOpasom, moso- 
IKCHHOE B OCHOBY PadoTsl MpelnomoxeHNe O TOM, YTO JIMMHTHpylomeh craquer 
MBIACTCA B3AMMOselicTBHe MOHHOM copmpl AuenuTOMMIKAapOMHOa C MoJe- 


Kyou wW30-CsH7OH, mpaBytbHo. 
MuctutyT xumuueckol :bu3iKH Tloctynuso 
Axkayemuu naykK CCCP 31 X 1960 
UMTMPOBAHHAA JIMTEPATYPA 

Pe memartiett, J. D.Mc¢Coiluwm, J, Am, Chem, Soc,, 78, 1441 (1956). 
2R. Stewart, Canad, J, Chem,, 35, 766 (1957), %R. Stewart, J, Am, Chem, 
1Soc., 79, 3057 (1957), 4C. 1. 9ntreanc, T. B. 9nnae,H. M. Yup Kos, JAH, 
136, Ne 3 (1961), §& N.C, Deno,J.J,Jaryzelski, A,Schriesheim, J. Am. 
hem. Soc, 77, 3044 (1955). °C. T.Sutenuc, FY. B. Snnae,H. M. Yap kos, 
MAH, 130, 826 (1960), 7Meapbeuu-Xbw03, Kuneraka peakuui B pactsopax, 1937. 
a Tlocmequee coo6paxenuve Obiio Bbickasano npop, H, Jl. Coxosopbim B BbICTYMVIeHHH 
ta COBeWaHHH Mo reTepouuTHYeCKHM peakuusm B Mae 1960 r, B Kuese, 

i e 
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Jlokaagn AkaqemMun wayr CCCP 
1961. Tom 137, Ne 6 


XHMHYIECKAA TEXHOJIOTHA 


E. WH. PAJAHT 
K BONPOCY O KOOPTHHAUMOHHbIX YNCJIAX MATHYA B CTEKJIE 


(ITpedcmasaeno axademukom H. B. Beaosoim 9 IX 1960) 


Mcceqopanve 3aKOHOMepHOCTeH H3MCHCHHA NOKasaTesA MpeOMJeHHA cTe- 
KOJI MO3BOIMO ycTaHOBUTb (1~*), UTO B cTeKIaX, KaK M B KpucTasmax, Oop u 
AJNOMHHU OOpasyIOT C.KHCJOPONOM NOJMSPbI, KOTOPble, IpaBya, He WaloT CTPO- | 
TO CHMMe€TPHYHBIX TMocTpoek. B 3aBHCHMOCTH OT XHMHYeCKOrO CocTaBa CTeKJIa 
KOOPJMHALMOHHbIe YMCA aIOMHHUA U Oopa MOTYT HMeTb NepeMeHHbIe 3HaveHHA 
(4,6 qua amomunusa u 3,4 qa Copa) U STHM OOYCJIOBUTb CYULECTBEHHbIC OTMYHA 

B 3HaUeHHAX NOKasaTeIA MpeOMMeHHA, | 


300 B ye 4YTO OO6HAPyXUBaeTCAH B MOABJICHHH U3J10- 
t pail a MOB Ha KPHBBIX TOKa3aTeb MpesOMJe- | 
a Hux — cocTaB cTeka. [loka octaetca or- | 
% 100+ KPBITBIM BONpOc O KOOPAMHAILMOHHBIX YNC- | 
nN aX 3JIEMCHTOB BTOPOM TpyIllbl MepHoau- 
‘& 200-.SO g HECKOM CHCTeEMBI, B YACTHOCTH MarHHA, B 
100k b crekme. Oguu (',°) cunTaioT, YTO KOOpau- 
re HallMOHHOe UHCIO MarHus B CTeKe paB-| 
Se Geos Sot 4. [pyrute (°,”) o6pamaior BHuMaHve| 
600r Ha JBOHCTBeHHY!O IIPHpOy MarHHA B cCTeK- | 
te es a 7 Jie, Pe OH CHOCOGeH MPOABJIATb KHCJIOTHBIe 
p44) HIM OCHOBHbIle cBolicTBa (°) 4 MO-pa3HOMy 
200} ee BIMATb Ha WOKa3aTeb mpetomMieHua (7). 
3 56a il 113-3a OTCYTCTBHA JOCTATOUHIX 3SKcnepH-| 
Game Gao TS 15 20 25 GOMOn% MeHTAJIbHbIX JIAHHbIX He JlealoTcs Ipo-| 
(Mg0)—> THO3bI O Be€POATHbIX KOOPAMHAILMOHHbIX 
yuciaxX MarHHs B CTeKJe. 
Puc, 1, Vismenenve cpolicrs ctTeKsa co- B HacTosllem ucceqloBaHui ompeye-} 


crapa 13 NagO : 87 SiOs npu 3samene SiO, 
naMgO, A —npupameave noxasatena ICHbI MOKasaTenb NpenoMmeHuA (np), cpea- 


mpelomienua, 6 —upupamenue cpeqneh HAA TUCIePCHA (17 — Nc), NOTHOCTh (d?°) 

qucnepcuu An, —no-10°, B—mpupa- MarHe3sHvaJIbHbIX CTeCKOJI WH MOKa3saTeJb Ipe- 

meHHe muotHoctu Ad - 103 JIOMJIGHHA CTCKOU C APYrHMH 3JIeEMeHTaMu 

OCHOBHOH MOjIrpyllbl BTOPOH rpyMbl re- 

puoquyeckol cuctembl cocrapa 13Na2zO0 — «MO — (87 —x)SiOz, rae MO — 

BeO, MgO, CaO, SrO uau BaO, x —komuyectBo okucna MO or 5 zo 
34 mom. %. 

Kak BuyqHO u3 pre. 1, XO H3MeHEHHA CBOMCTB CHJIMKATHOFO CTeKJIa OT 3a- | 
MelfeHua SiO2 Ha MgO, upu nocrosHHOM cogepxKaHHH NazO, OAHOTHIeH Hi BBI- 
paxkeH JBYMS IIpAMBIMH C pa3HbIM yrvioM HakwoHa. IIpu STOM WIA Ppylnbl cTe- 
KOJI, Y KOTOpbIxX coyepxKanHe MgO>Na.20O, yrow HaksioHa Sombie, YEM Y CTEKOM, 
comepxkamnx MgO<Na2O. Mnaue rosops, B ipenemax cuctembl NazO — MgO— 
SiO2, B 3aBHCHMOCTH OT BeHUHHEE OTHOMeHHA MgO : Na2O, MarHHit MoxeT 
ABOAKO BIMATh HA WOKa3aTeb MPeOMICHHA, CPeHIOIO HCMepCHiO HM IMOTHOCTb 
cTeKua. 

Cpemn creKou ¢ 91eMeHTAaMH OCHOBHOM NOApyNMbl BTopot rpyimbl nepHosH- 
YeCKOH CHCTeMbI CBOeOOpasHblit XO H3MCHEHUA CBOLCTB CTeKOJI C H3MeHCHHeM 
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MX COCTaBa XapaKTepeH TOJbKO MarHesHa/IbHbIM. Tak, mpupaleHue moKaza- 
TeIA MPeOMAcHHA CHJIMKATHOFO CTeKIa pH 3aMeHe SiOz na BeO, CaO, SrO 
usu BaO uMeer, B MpegetaxX W3yYeHHbIX KOHIeHTpauli, IpaAmMomuHeftupt xox 
(puc. 2). B To xe Bpema 3amena SiO2 na MgO sBpisbiBaer 13/10M IIpsAMoli B ToUKe, 
OTBEYAIOMNeH MOBbILeHHOMY B cpaBHeHuu c Na2O cogepxanuio MgO. 
J\BOUCTBeHHBIM XapaKkTep BJIMAHUA MarHUA Ha CBOHCTBAa CHJIMKATHOPO cTeKuIa 
HaXOJUT YNOBJETBOPUTEIbHOe OOBACHEHHE, CCIM HCXOJMTb U3 NpeAMoO*KeHUA, 
YTO MarHHil B CTeKJIe, KaK HM B KpHc- 
TalaxX, MOXKeT HMeTb [Ba 3HAaveHHA 
KOOpAHHAlMOHHOrO 4uNca 6 u 4. C 
KPHCTaJMOXHMHYeCKOH TOUKH 3pe- 
HHA, YYHTHIBAaH BeNMYHHY OTHOILEe- 
HHA HOHHBIX pafWycoB MarHua u 
Kucopogza (0,56), KoopquHalMoHHoe 
4YHCJIO MarHHsl paBHo 6 (nepukuas, 
(boperepuT, WHorncuy). OfHako B Kpu- 
CTaJIMMYECKUX PpellleTKaX BelllecTB, 06- 
NayaroujuX WEOVHbIMH CBOLiCTBaMH, 
OHO MOHMKeHO H paBHo 4 (MemuINT, 
OKepMaHHT, wmnnHeb). Tlonmxenne 


KOOPAMHAaWMOHHOrO uNCa, Kak 113- sie fees Ss Moho 25 30MOn% 


BeCTHO, BBISbIBACT YMCHbIICHHE II0- 
Ka3aTeA MpesOMIeHHA HM WOTHOCTH Puc, 2, IIpupamenve nokasaTena npedomsenna 
(pocT MoweKyapHoro oGbemMa) Be- CTeKa cocrapa 13 NazO : 87 SiOz mp samene 


mecTBa. Ilostomy BmouHe mpaByo- SiOz ua MO 


NOZOOHO folyujeHHe, TO BCyyae, KOrMa cosepxKanNve memovel MpeBbl- 
ilaeT cofepxkaHve OKMCH MarHHA B CTeKe, HMeIOTCA ycnoBUuA AIA cbopMu- 
poBaHua Tetpaszpos [MgO.] mp MoMoMH JONOHUTebHbIX MOHOB KUcAOpona, 
BHOCHMBIX UL@IOUHBIMH OKUCaMH. HaoOopot, mpu u3s6biTKe MgO oTHOCHTebHO 
Na,O wactTb MarHuad oOpa3yeT TobKO oKTaszpEt [MgO,], aro ompememaeT poct 
MOKa3aTeA MPeOMIICHUA HM IJIOTHOCTH cTeKIa. CKa3aHHoe BbIIle NOMTBEp*K1aeT- 
CA TakxKe JAHHbIMH cpaBHeHus (Ta6u. 1) sHaveHHH MaplMadbHbIX CBOHCTB OKHCH 


Ta6auna 1 

Mousex. 

np NIA o6bemM, 

CM*/MOJIb 

MgO B ctexae [| 1,64 0,01220 11,6 
II dL ye 0,01030 14,8 

Ilepuxkaas A awl 0,01376 {4,9 
MgO B wine ANesl oy 0,01234 14,7 


MarHMa B cTeKle, Korga oTHOWUeHHe MgO : NazO Ooapuie 1,3 (I) win MeHbute 
1,3 (II), co cBoficrBamu Nepuksa3sa (KOOpAMHalMOHHOe YMCIO KaTHOHA 6) u Map- 
WMaJIbHbIMH CBOMCTBAMH OKHCH MarHuA B WMHHeIH (KOOpAHHalHOHHOe YHCIO 
marnua 4). I[puO1mKeHHble Maprvabuble CBOMCTBa MarHuA B CTeKJe MB IIMH- 
HeMM paccunTaHbl Mo MeTogy (?) C HCHONb30BaHHeM JIMTepaTypHbIX JaHHBIX O 
cBolicTsax KpucTamoB (7~*°). 

Ilpu Bceli ycioBHOCTH IipeAMPHHATHIX PaCYeTOB MOXHO BUETb, YTO pasHOCTh 
3HayeHHil cBolicTB Mepuksa3a u MgO B UMIMHeIM KOJM4eCTBEHHO OJIM3Ka pasHo- 
cTH 3HaueHnii I u II cpolicts Marnus B crekste. Ilo-BuquMomy, 3HayeHus | orpa- 
KaIOT CBOLCTBA MarHHA B CTeKe MPH KOOPAMHAaNMOHHOM UuCTe 6, a sHadeHHA 
Il — npu Koopgunatuonnom uucae 4. 
| Jlpoakoe 3HaueHHe KOOPAHHALMOHHOFO YHCa, OTBETCTBCHHOE 3a pasHOe 
“BUIMAHMe MarHua Ha NOKa3aTeslb MpeNOMMCHUA HM MJIOTHOCTh CHJIMKAaTHOFO CTeK- 


| Wa, oMpeyenser, BEpOATHO, H DBOMCTBeHHY!0 €rO XHMHYECKyIO IIPUpoly B CTeKIe, 
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Tle OH, MOMOOHO aJIIOMMHHYIO, CHOCOOeCH MpPOABJIATb KHCJIOTHBIC HIM OCHOBHBIC 
CBOHCTBA. 


B sakmouenne aBTop BbIpaxkaeT CBOIO Ipu3sHaTembHocTh B. C. Momuanosy 
3a mo06e3HOe MpesocTaBleHve OOpa3sioB cTeKa WIA UCCIeFOBAaHUA. 


Tloctynuso 
4 IX 1960 


LMTHPOBAHHAS JIATEPATYPA 


1yt.U, . emxuua, Mcceneqopanne 3aBHcCHMOCTH CBOHCTB CTe€KOJI OT HX cocTaBa, 
4958.2 A. A. Antlmen, JKITX, 24, No 9, 904 (1951); 24) No 1404422) (£951) 255 No2, 
1241 (1952); 26, Ne 1, 9 (1953); 26, No 6, 5691 (1953), 2 EW. lana mim,” Dp). 3) conent? 
mo crekmoo6pa3sHomy cocrosuuio, M34, AH CCCP, 1960, 4 E, H. Tamaut, A, A. Anneun, 
DKIIX, 31), Ne 10, 1741 (1958); 2 RY Roy, ee Ame Chen (Soci 2mm Nom i ooU (eMLool ls 
oN. J Kreidl) Glast. Beriy 7, ai3(4929)5 Ry es oct Capmumestivcs sae lcm ime Meters 
son, J. Res, Nat, Bur, Stand,, 49, Ne 4, 249 (1952), 8 A, T, BetrextTuu, Munepa- 
gorus, M,, 1950, ®C, Majer, J. Opt, Am, Soc,, 48, Ne 9, 629 (1958), 4° Schloss- 
mach tem, Zs. -Kryste 70) S70) (1931): 


: Joraangm Arkanemun nhayr CCCP 
1961. Tom 137, N 6 


TFEOJOrHA 


I. fF. MAPTHHCOH 


O PACHPOCTPAHEHHH MEJIOBbIX NJIACTHHYATO)KABEPHbBIX 
POA TRIGONIOIDES B KOHTHHEHTAJIbHbIX OTJIOKEHWSX A3HH 


(ITpedcmaercno axademuxom H. M. Cmpaxoeeim 6 XII 1960) 


a. 

. 5B 1936 r. noaBunuch B MeyaTH MepBEIe cBeqeHUA O HAXOMKax paKOBHH O4eHb 
“CBOecOOpa3HBIX CKYJIbITHPOBaHHBIX MacTHHYaATOMAaGepHbIX 3 HKHEMeJOBHIX 
KOHTHHEHTAJIBHBIX OcayKoB cepuu Haxtonr B lOxunot Kopee u cepnu Bakuno 
B ANOHHH. OTH NacTHHuaTOKAGepHble Obl OTHECeHBI NaleoHTosoramu Ko6aa- 
cu wu Cysyku (’) K HoBomy pogy Trigonioides. Buocnexcrauu mpegctaBuTenn 
WabHOro poxa Onlin BKOUeHBI Koxcom (*) u Ko6ascu (*°) B camocTosTebHoe ce- 
MenicTBo Trigonioididae. 

Csoeo6pasHoe crpoeHve 3aMKoBbEIX 3y6oB y Trigonioides, xopomo sBpipa- 
2K€HHAA CKYJIbITYpa CTBOPOK, CBOHCTBeHHAA CKOpee MOPCKUM, HO He IIpecHo- 
BOJHBIM MOJVJIOCKaM, BbI3BasIM OObUINe CNOpbl cpeqH y4eHbIX O cucTeMaTHue- 
CKOM NOJIOKCHHH JaHHbIX J[BYCTBOpUaTHIX. 

M3 pa6ort naneoutonoros Ko6ascu u Cysyxu (°,’,1°), Martcymoro (°) u Ora 
'(°) M3BeCcTHO, 4TO paKOBHH! pasHooOpa3HEIx Trigonioides o6HapyxeHbI B MeJIO- 
BEIX OTMO*KeHHAX Anonnu, l[OmxHoH Koper u B ceBepHou uactu CeBepo-Bocrou- 
Horo Kutaa. B 1937 r. npeqctaBuTenu sToro poya Obliu onucaHEt Odds (°)u3 
C€HOHCKHX oTOwKeHHH Myour-Manana, B Jlaoce. B 1953 r. Trigonioides 6nimu 
HaMH BiepBble ONMUCaHbI NOX Ha3sBaHHeM Protounio u3 CaMHWiaHMHCKOH CBUTHI 
ceHomaHckoro Bo3pacta Moxrosuu (*). HeckomubKo mo3x%Ke pA HOBLIX BHOB 
STOrO poxa Gb omucaH u3 ceHoMaHa Boctrounoli Pepraupt (’). 

3a MocmeqHee BpeMA 4NMCO MecTopoxeHuu Trigonioides na Tepputropun 
‘Cpemuet A3un 3HauuTebHO yBeHM4HI0cb. PakOBHHbl 9STHX HHTCPeCHBIX ILaCTHH- 
WaToRKaGepHbIX celiyac H3BeCTHBI H3 paltionos Uut-Miprusa B Kasaxcrane, Anrta- 
6a ua Tanp-lllane, u3 pa3HuHbIX palioHop MeprancKoH Jempeccuu uc 3anay- 
HbIX OTporos TuccapcKoro xpe6ra. 

Ha MuHoro yBeu4u0ch KOM4eCTBO BUAOB, OMucaHHBIX u3 lOro-BocTounoli 
To6ulickot yenpeccuu u To6uitcxoro Anraa (*). Copercko-KuTalickaad MasleoHTo- 
slormuecKkad SkcMequuua coOpana B 1959 r. OoubUIOe KOMMYECTBO 3K3EMIJIAPOB 
Trigonioides alashanica sp. n. B palione Maopty, Bo Buytpenueit Monromun. 
Tlaneontonoru Ty Usxu-seli u FOu Usun-mieaH onpexenunu pasHoobpasunix Tri- 
gonioides u3 CynHasocckof Hu3MeHHocTu (npoBuHitun Tupun), us pationa Ty- 
Ion (npopunmuu lOupuanb) ¥ u3 3anaqHoro Tu6erTa. 

Bompuloe KomumuectBo HOBLIX HaXoyoK pakosuH Trigonioides B pa3/IM4HbIX 
paiionax a3HaTcKoro MaTepukKa Mo3Bo1aeT B HaCTOAIIee BpeMA YTOUHUTh UX 
CTpaTurpawyeckoe MOovwKeHHe H 3aTPOHYTb BOMpoc O pacceeHHM STUX Ma- 
CTHHUATOMAGepHEIX. 

Han6onee zpepuue Trigonioides NoABIAIOTCA B OTJOMKeCHHAX HMAKHETO Mewa 
(retepuB-Gappem) Anonnn, lOxnoii Kopen u cesepxoli uactu Cesepo-Boctounoro 

‘uTad, rye oH mpescraBsentt Trigonioides kodairai Kob. et Suz., a Take 
B Mouroaun, rye B BepXHeli uacTH A3yHOaMHCKOH CBUTHI HaleHDl Gomee yaH- 
HeHHbIe pakoBunbl Trigonioides lanceolatus sp. n. 

' B 1959 r., B paiione noc. JtepOenT, Ha loro-3amMaqHbIX OTporax r uccapckoro 
| XpeOra, B BHINHeBO-KpaCHEIX MeIKO3ePHUCTEIX MecuaHUKaXx T. M. BensaKxosort 
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6blla BIepBble COOpana KOJWIEKUMA PaKOBUH, cocTosBiad u3 Trigonioides koda- 
irai Kob. et Suz. u T. hissarica sp. n. YKa3ganHas cbayHa, 3aseratollad Ha rpa- 
HUME KbI3bIITALICKOH WH OKY36yaKCKOM CBUT, XapaKTepH3yeT OTIOXKeHHA HU3OB 
Gappema. Bunnie WexKaT OCaNKU allT-aJIbOCKOTO Bo3pacTa, HaMOJIHeHHbIe MOPCKOli 
MUKpodbayHouH. 

Oru pannue Trigonioides oOuramu, O4eBHAHO, B M€KOBOHBIX H CMOKOMHBIX 
slaryHaX H O3epaX, O 4eM CBUJeTeAbCTBYIOT HE3HAYMTEBHbIC PasMepbI H TOHKO- 
CTCHHOCTh PAKOBHH, a TaK2Ke JMTOMOFHYeCKHH COCTaB MOpO, MpeAcTaBJIeHHbIx 
TIMHaMM WH MeJIKO3€PHHCTBIMH MeCdaHHKaMh. 

B KoHue HWKHerO Mesa (allT-aIbO) H B CCHOMAHE IIPOMCXONT aubHehwuee 
pasputue Trigonioides. PakoBHHbI HX 3HaYHTeIbHO YBeJIMYMBaIOTCH MH CTaHOBAT- | 
ca Oojwee MaCCHBHbIMH, MeHHeTCA XapakTep cKyJIbnTypbl. HauwHaetca MHTeH- 
CHBHBII Mmpollecc BUAOOOpasoBaHHA STHX MAaCTHHYATORKAOePHEIX, B Pe3yJIbTATE | 
KOTOPOrO MOABIAeTCA OOJbUIOe KOJIMYeECTBO HOBbIX BUOB: Trigonioides pauci- 
sulcatus Suz., T. matsumotoi Suz., T. cardiiformis (Martins.), T. mongolica 
(Martins.), T. radiatus Martins., T. turistschewi Martins., T. ferganensis 
(Martins.), T. turgaica Martins. u gp. 

PasBuTue HM OOUTAHHE STHX (OPM CBA3aHO y2Ke He C THXHMH YCJIOBHAMH MedI- | 
KOBOJIbA, HO C OTKPHITEIM MOOepexKbeM WAaryH HM OOJIbLIMX BHYTPCHHUX OacceHHoB, 
C JJ@IbTaMH KPYyIHbIX pek. M3mMenuBuinecA yCIOBUA Cpebl He MOTI He NOBJIMATb 
Ha crpoenne pakosuH Trigonioides. B Meprane u Mounroanu dbayHa 3axopoHena | 
B TpyOooOOMOUHOM MaTepHaJe, KOHTIOMepaTax HM rpyOo3epHHCTHIX MecuaHH- 
KaX, CBHJ@TeIbCTBYIOWNX O TpHOpeKHbIX H JC@IbTOBLIX YCJIOBUAX CeAMMeHTA- | 
IH. 

Jlanpuelituee pasBuTue cdayupt Trigonioides mpoTeKaeT pa3H4HO: B TypoHe } 
WU CCHOHE PaKOBHHbI CeBEPO-BOCTOYHOM BeTBH TepAIOT CBOIO CKYJIbUTYpy, MpHo6- | 
peTad YHHOHHZONOL0OHy!O (OpMy PaKOBHHb!; JIMMIb 3yOuaTHIh HWKHUM Kpail | 
CTBOPOK CBUJeTEIbCTBYCT O ObIJIbIX peOpax y NpeAKOBbIX opm. [maqkue pakoBu- | 
HbI IpeqcTaBJeHbl JByMA BuyaMu — Trigonioides lacustris Martins. u T. pseu- 
doanodontus Martins. | 

OHOBpeMe€HHO paKOBHHbI wro-3anaqHoH BeTBH Trigonioides cTaHoBATCA | 
Ooee BLICOKHMH H KOPOTKHMH; NOBEPXHOCTb CTBOPOK TIOKpbITa YacTbIMH VM TOH- 
KMMH peOpaMu, KOTOpble OXBAaTBIBAIOT BCIO MIOULayjb pAKOBHHEI. 

Ilotepa CKYJIbIITypbl y PpaKOBHH C€BepO-BOCTOYHOM BeTBU CBA3aHAa C paciia- 
JOM KpyMHbIX BHYTPeCHHHX OacceHHOB H BOSHHKHOBCHHEM pa3pO3HeEHHEIX HU O0- | 
JI€e MEJIKOBOJHBIX H 3apOCWINX PaCTHTEJbHOCTHIO O3e€P, YTO NOATBEPKMaeTCA Ha- | 
XOJKaMM B OaHHWMpenHcKoH cBuTe Hoamarsty B MoxromMu orpoMHoro KO- 
JIM4eCTBA HA3CMHBIX YepelaX H OCTATKOB KapHO3aBpos. 

B joro-3anafHbIX palioHax a3uaTcKoro MaTepuxa (Cpeguan Asua; KHP — 
TuO6er, lOxubili Kuta; Jlaoc) Tpuronvougzec MposoumKaloT OONTATb B MOsy3aM- 
KHYTHIX JaryHaX HM KPYNHbIX BHYTpeHHUX OaccetHax. J]a TypOH-ceHOHCKHX 
OTJIOMKCHUH STHX paHOHOB XapakTepHbl CuleqyloulNe Bub: Trigonioides trigonus 
Holf., T. kobayashi Hoff., T. laotiae Hoff., T. simakovi (Martins.), T. tachta- 
myshensis Martins. u gp. 

Ilo c6opam 3. H. Mospkosot, Bricokue peOpuctbie Trigonioides tachtamy- 
shensis u T. simakovi BeTpeyaroTca B Depranes CBUTe AJIOBaY, OTHECEHHOM K BepX- | 
HeTYPOHCKOMy — C€HOMaHCKOMy BpeMeHH, Torga Kak T. ferganensis u T. une- 
getensis —B KyBacalicKOH CBHTe CeHOMaHCKOrO BospacTa. YKa3aHHble KOHTH- 
HeHTAJIbHbIC OTJIOMKEHHA PaSeJIeHbI TOPH3OHTAMH MOPCKHX OCaKOB, cosepxa- 
IHX JBYCTBOpYaTHIX Exogyra u cbopaMuHudep TypoHcKoro BospactTa. 

B nepwox o6pasopaHuA ocaqOuHBIX TOJUL WaTcKorOo Apyca mpescTaBuTesM 
Trigonioides, ouveBuyHo, HCuesaIOT H3 BOMHBIX Gaccelinop A3uu. OctaTKH ux 
PaKOBMH B STUX OOMee BLICOKUX TOPH3OHTAX BepXHero Mesa JO CHX Mop He OOHAa- 
Py2KeHBI. 

_ Takum o6pasom, wHTepBad pasBuTuA TvlacTHHuaToxwkaGepHbIx poga Trigo- 
nioides OXBaTbIBaeT MepHoOy, OT BeEpXOB TOTepuBa JO cpeqHero ceHoHa, B Teye- 


HHe KOTOPOrO MIpOWCXOAAT 3HAUHTebHbIC H3MCHCHHA B PasMepaXx, CKYVJIbIType 
MW (bopMe pakoBuu. 
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Ulupoxoe pacnpoctpanenue pakosun Trigonioides B KONTHHeHTAabHBIX Me- 
JIOBBIX OTOVKCHAAX A3HATCKOFO MATeEPHKa NOSBOMAET CUHTATh UX PYKOBOLALLUMU 
@opMaMH Mpu KoppersAAu ocagqounbIxX Tom Asun. 

O6OpaujaeT Ha ceOA BHUMAHHe TO OOcTOATeMBCTBO, YTO MeCTOHAXO*KeHUA 
STHX CBOCOOpPAasHbIX OPM pacnoNOXeHbI KOMbIUeOOPasHO BOKPyT TeppuTOpHuU 
KHP, mponukaa TobKO MecTaMu B ralyOb KOHTMHeHTA (puc. 1). aa nomsoro 


50 


60 70 80 90 100 110 120 130 


Polar: 


Cy 
ee 


800 0 800 1600 2400km 
[Sate exes ee ee nS a | 
Pic 


3aMbIKaHHA KOJIbILa He XBaTaeT elle HaxogoK Trigonioides B MeOBbIX OTMO*Ke- 
HuaxX CuHbu3ana. B Hactosuee Bpema B KOumeKIMAX IlekuHckoro reoormuec- 
KOTO MY3€H HMeIOTCH Apa TPHrOHHOMAHOMOOOHKIX PaKOBHH H3 MpOBHHILHH 
CyHbU3aH, TpeOyoulux cBoero yTOUHeHUA. 

XapakTepHo, 4TO pakoBUHE! Trigonioides Hurge He BCTpe4¥ecHbI COBMeCTHO 
C MpeAcTaBuTeAMU THIMYHO JHMHMYecKOH dayHb!. B Haxtour — Baxkuno-ce- 
puu coBMectHo c Trigonioides monagatoTca cBoeoOpa3Hble OallleHKOBHAHbIe ra- 
cTponogs! poga Brotia; B dymyHyaHcKOH cBuTe ceBepHOH YacTH CeBepo-Boctos- 
Horo Kutast HatiyeHo, momumo Trigonioides, 6ombuIoe KomMYeCTBO racTpomoy 
poza Goniobasis. Anamormunble racTponogbl compoBoxkJaioT KomnuieKc Trigo- 
nioides Takxe B Cpequeli Asuu. Jlaxe B rryOMHHOH YacTH a3HaTCKOrO MaTepuka, 
B Monromuu, coxpaHaetca XapakTep 9TOTO HHTepecHoro OvOLeHOsA. 

Jlanbuelmiee usyyenue STO MOOONbITHOH TpynMbl MiacrHHuaTowadepHbix 
MOJIJIOCKOB TIO3BOJIMT YTOUHHTb He TOJIbKO paC¥JIeHeHHe OCAOYUHbIX TOV, HO 
MH Maneoreorpaduio A3uH B MejOBoe BpeMs. 


BalikalpeKaA JIMMHOJIOrHueCKad CTaHIMA Tlocrynuso 
Cu6upeKoro orpetenua AKagzemunu HayK CCCP 6 XII 1960 
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Tloxnagm AkagqeMUNM Hayk C. Cer 
1961. Tom 137, N 6 


MHHEPAJIO‘LHA 


B. P. BJIONAPCKAS u fF. UW. HOCOCB 


O FEHETHYECKOM THNE PJIMHUMCTbIX MHHEPAJIOB 
B AEBOHCKHX HW MEPMO-TPHACOBbBIX OTJIOKEHH SAX 
KAMCKO-BATCKOH BHATMHbI 


(ITpedcmaéaeno axademuxom H. M. Cmpaxossim 15 XII 1960) 


B nociequue roybl BO B3rAyaX Ha MpOHCXO*KMeHve TIMHHCTHIX MHHEpaJOB 
HAMeTHJIMCb JIBC OCHOBHbI€ KOHI[EMUHH, H3 KOTOPbIX OHA BeAYULy!O pOuJb B Tre- 
He3Hce TMIMH OTBOAUT WMareHeTHYeCKHM TipoleccaM, Apyraa — mporeccam Tep- 
pureHHoro CHOCA. 

B pesyaptate JeTaIbHOro H3y4eHHA PIMHUCTHIX MHHEPaNOB ABYX (alivaIbHoO 
Pa3JIMYHBIX TOU, (MCBOHCKOM HM TepMO-TpHacoBok), BCKpbITHIX KaxkuMCKOli onop- 
HO CKBaXKHHOM, pacnoJOxXeHHOH B CeBepO-BOCTOUHOH YacTH KamcKko-BsTckoilt, 
BualHubl (moc. Kaxum, Komu ACCP), aptopamu nowyyeHbl MaTepMaJIbl, MO3BO- 
Jimioulue Goulee yYBePeHHO CYUTb O MpOHCXOKJEHHH PIMHUCTLIX MHHEpaJOB. 

B pesyabtate ray6oxoro (qo 2600 m) GypeHua ONOpHOH CKBaxKHHbI OBO ycTa- 
HOBJICHO, UTO B patioHe Kaxkuma pa3BuTa MOM[Had TOJIMLa MpOTepO3SOHCKUX uM Ma- 
JICOZOHCKHX OTJIOMKeHHH, MpeMCTaBJICHHbIX TeppHTeHHbIMH Nopoyamu pues, 
HWKHErO KeMOpHA, cpeqHero HM HH30B BepXHero JeCBOHA H KapOoHaTHbIMH Nopo- 
jaMM CpefHero HW BepxXHero KapO6oHa, a TakxKe rawlOreHHO-KapOOHaTHBIMH H Me- 
CTPOLBeTHBIMH OOpasoBaHHAMH NepMu. Paspe3 BeHYaeTCH MaJOMOIMHOH TosULeH 
TI€CTPOUBETOB BeTY2KCKOrO Apyca HWKHerO TpHaca. 

Jia onpeqeienun MHHepambHOrO COCTaBa PIMHHCTOH YacTH NMopoR Oblia uc- 
cleqoBaHa TOHKO_UcHepcHad pakuua (<0,001 mM), BEIZeneHHaa u3 50 o6pa3- 
IOB TEPPHFeHHbIX OTMORKEHMM SHGPeMbCKOFO, RKUBETCKOFO, (PpaHcKorO, TaTapCKO- 
ro H BeTy2XKCKOrO sipycoB. OcTasbHble TOJMM pa3pe3a MpeACTaBJIeHbI TaBHbIM 
00pa30M KapOoHaTHbIMH UM FaJIOreHHbIMH OTMOMKCHHVAMH, BCJI€ACTBUH Yero HaMH 
He W3yuaHcb. 

HccneqoBaHus ObIIM MpOBeeHbI KOJICKTHBOM PeHTTeHO-TepMuyecKoH 1a60- 
PpaTOpHUM KOMIMI€KCOM MeTOAOB: peHTTeHorpadpuyeckuM, 2IeKTpOHOrpaduyeckuM, 
TepMOorpapuyecKkuM, IIEKTPOHHOMUKPOCKOMMYeCKMM, HMMepCHOHHBIM B OpHeH- 
THPOBaHHBIX arperaTax, a TaK2%Ke MeTOJOM OpraHHuecKux KpacuTeneh (MI * u 
MI + KCl) B cycnen3uu. Kpome Toro, oTmembuble o6pasubl (ppakuua < 0,001 mm) 
NoyBeprauch NOMHOMyY XHMHYeCKOMy aHamu3y. Teonoro-mMTomorMueckHe aH- 
Hble [JI H3yYCHHOTO paspe3a MpHBOAATCA Hamu 10 MaTepvanam A. I]. TyHax, 
B. A. Yopoukosot u gp. 

TlepeuncieHHbIMH MeTOJaMH UccmeqOoBaHuA B cocTaBe paccMaTpHBaeMBIX 
NOpO ObWIM YCTaHOBJCHH! CLeMylollNe PIMHUCTHIe MHHepasbl: ruspocsioga, Kao- 
JIMHUT, MOHTMOPHJJIOHHT H XJIOpUT. 

Tunpocawma onpeyenena mo KOMMMeKCy 4eTKHX OasabHbIX oTpa- 
menu 10,3; 5,12; 3,34 u 1,96 A noppmuenHoi uHTeHCHBHOCTU; MO MapameTpaM 
SeMeHTAapHOK sueliku a = 5,18; b = 8,96; c = 10,0 A; /“B = 100,3° (8 per- 
KUX curyyanx c = 19,9 A) u no Tepmuueckum adbdextam 155; 525 u 900° coor- 
BETCTBYIOUMX HHTeCHCHBHOCTeH. Cyl MO 9Te€KTPOHHOMMKPOCKOIMYeCKHM CHHM- 
KaM OCHOBHad Macca FHApOcJIOA BCIOMY MpelcTaBseHa U3OMeTPHYHO-NacTHHYa- 
TOH PASHOBUHOCTHIO C MIPHMecbIO yWIMHCHHO-WWacTHHYAaTOH. OpHeHTHpoBaHHble 
arperaTbl ppakunu <0,001 mm nog nomApusallMOHHBIM MHKpPOCKONOM XapaktTepu- 
3YIOTCA YI VJIMHCHHBIMM IIaCTHHKaMH C pe3KHMM KpasAMM MW BbICOKHMU MoKa3ate- 


* Mernaenosslit rouy6oi, 
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JIAMM TIpeOMJICHHA: NS == |, 573e— 1,577: N’ == 1 O0on= 50>) NO NO ee 
= 0,020. eho 
K aOJMHUT XapaktTepusyeTcH OasaibHbIMu oTpaxkeHuamu 7,11; 3,55 A 
BBICOKOH MHTCHCHBHOCTH; KpyTbIM HM MHTCHCHBHLIM BTOPbIM SHLOTepMHyeCKUM 
spipekTOM ¢ MaKcHMyMoM Mp 565° wu MHTeHCHBHLIM 9k309=ppeKTom mpu 947°. 
ONEKTPOHHOMUKPOCKONMYeCKHe CHUMKH (UKCMpPYIOT KaOJMHUT B Buse OGJOM- 
KOB IJIaCTHHOK IICeBJOreKkcaroHaJIbHbIX OYepTaHHil. 
MOHTMOPUHANOHUT ycTaHoBeH M0 OasanbHbIM oTpaxeHuam 12,4: 
| 3,06 A (pasHosugHocts c 1 Moneky.oit Bogbt) u 15,2; 4,97; 2,932 A (pasnosua- 
HOCTh C 2 MOJIeKyaMM BOI); TO NapaMerpaM S1eMeHTapHo sueliku a = 5,17; 
6 = 8,95; c = 10,0 A; “6 = 100,3° u no xapaxtepy Tepmorpamm (unTeHcuB- 
HBIM MepBbI SHZosppekT c MakcuMyMoM ip 155—180°). Ha snexrponHomuK- 
pocKoMmMuecKUX CHHMKaX MOHTMOPHJIOHUT 3acdHKcupoBaH B Bue MoTypo- 
| 3paUHbIX yJVJIMHeHHBIX YelllyeK C HEACHBIMM PaSMBITHIMH OUePTAHHAMU, KOTOpbIe 
cormacHo M. ©. Bukysosow (*), cieqyerT OTHECTH K yANMHeHHO-yenIyHuaToti 
Pa3HOBMAHOCTH MOHTMOPHJIOHUTA, a TaKxKe B pse cryuaes B PopMe H30MeTpUy- 
HBIX WeINyeK C HeYeTKMMH KpaAMH, alOUl4X KOMKOBAaTHIe arperaTb! C pasMBITHI- 
MH KOHTypamH. Jlia MpoBepKH HaJIMYHA MOHTMOPHJIOHUTA ObIMH CHATHI B OT- 
Je@NIbHBIX CJIY4aAX MOBTOPHbIe PeCHTTeHOrpaMME! C OOPa3lOB, HACHINeHHbIX FIH- 
Ie€pHHOM; TIpH 9TOM ObIM NomyyeHbI OTpakeHud nopsgKka 17 A. 

X AOpUT OOHapyxen B Bue MpHMecH, MUKcHpytollelicA 97eKTpoHOrpa- 
(buuecKH TIO pa3BoeHHIO pedIeKcOB Ha IIATOM 3JIJIMIICe. 

. M3yueHHble HaMu JICBOHCKHe HM NMepMO-TpHacoBble OTJOKEHUA OTYETIMBO OT- 
' MH4aIOTCA [pyr OT Apyra Kak MO AHTOMOrMYeCKOMYy XapakTepy Nopog, Tak u 0 
cocTaBy IVIMHHCTbIX MHHepaJiOB, BXOJAMHX B HUX (pH. 

OTjOxKeHUA SUeIbCKOFO MH RKUBETCKOFO APYCOB WM HWKHEH VaCTH MalwMucKUx 
coeB (ppaHcKoro Apyca MpescTaBJeHb! MIpHOpexHO-MOpCKMMH TecuaHbIMH Nopo- 

WaMu, MpewMyllecTBeHHO KBapleBoro cocTaBa, C NMORYMHEHHLIMM MpocsoAmu 
TuiuH. O60mouHaA UacTb NMOPO XapakTepu3yeTcA BLICOKMM COMep2xKaHHeM B TA- 
*KeNOH pakiuun HepyHbIX HeIIpO3payHbIX MHHEpasOB, WHpPKOHAa, TypMauHa, 
anatasa. [mMHucTad dacTb NOpoy comKeHa TUApocmoLOH M KOATMHUTOM B OVIH3- 
KHX KOJIMYECTBEHHBIX COOTHOLICHHAX. 

BepxHaAd NOMOBUHA MaWiHHCKUX CJIOCB M KbIHOBCKHe COM MpeCTaBJIeHb! MOp- 

“CKUMM aJI@BPHTOBO-IIMHMCTLIMM OTJIOXKCHUAMH, KOTOPble B MHHepaJioru4ecKoM 

“OTHOWEHHHM OTIHUAIOTCH OT HAMKeMEKAULMX HEKOTOPHIM BOSpacTaHHeM NoeBoro 
1wiaTa U CJHOJbI W SHAYHTEIbHBIM YMeHbUICHHeEM HeEPpyHbIX HEMpOspauHbIx, Wup- 
KOHa HW TYpManuHa B TAKEN tbpakuun. OMHOBPeMeHHO C STHM B CocTaBe PiH- 
HUCTHIX MUHepasOB IIpu Npecbsmagarollel pom ruypocsopb! HaGMOAaeTcsA YMeHb- 
INe€HHe KaOJIMHUTA, KOTOPbIMt MpHcyTcTByeT B Bue IpHMecu Hapsy C XJIOPHToOM. 

Munepasbubili coctaB oOJIOMO“HOM YacTH CpeHeMeCBOHCKUX OTJOMKeHU yKa- 
3bIBaeT Ha TO, UTO HCTOUHHKAMH MHTAHUA Mp UX POPMHPOBAaHHU ABJAMMCh TOI- 
IMM OCaqOuHbIX HM MeTaMopduyeckux Nopoy. Cuoc TeppureHHoro MaTepHasa MIpo- 
MCXOIMA, OeBUAHO, c CeBepHoli cymiM uc 10ro-3anagqHOH uactu Pycckou muat- 
opMul, rye B 2TO Bpems, No AanHbIM C. I. Capxucana u YT. VY. Teonoposuua (°), 
pasMbIBaaCh KaOJIMHMTOBAA KOpa BbIBeETPUBAHUA Tatapcxkoro cBoga. KaouMHut 
W THApocmopa COBMECTHO C APyrHMM TeppHIeHHBIMM MHHEepaslaMH NpHHOCHJIKCb 
BOJHBIMM MOTOKaMU M OTMarasHcb B HeTy6OKOM MopcKom Oacceliue. IIpuopex- 
HbIii Xapaktep Gaccelina HW BIOPHYHLIe MPOMecchl OKMCAeHUA OOYCIOBMIM CpaB- 
HUTeNbHO XOPOCIIyIO COXPaHHOCTb KaOJIMHUTa, KOTOPaA BbIABJAeTCA Np aHa- 
JIM3€ Pe€HTTeHOrpamo. 

Bo Bropoli NomOBuHe MalIMlickOro BpeMeHH HM B KbIHOBCKOe BpeMA HayHHAaeT 
LeHCTBOBATb HOBbIMT HCTOUHUK CHOCA, B Ipesedax KOTOPOrO PasMbIBalOTCA KUCJIbIe 
NOpOMb Tua rpaHuTos, OOoraliaBuine OOMOMOUHDI MaTepMaJI MOMeCBbIM INaTOM Hi 
emonoH. TIpu stom cojepxkaHve HepyAHEIX HeIpospauHEIX MHHepasioB, WHpKOHa 

1 TYPMasIMHa B TAKeIOM (PpakWMN peskKO yMeHbIUAaeTCH. ORHOBpeMeHHO COKpa- 
tmaetes jeficrBue OHOrO H3 CpefHeEeBOHCKUX MCTOUHHKOB cHoca (TaTapcKul 
‘cpon). B cBA3M C 3THM KOJIMUECTBO KaOJIMHUTA B KBIHOBCKHX COAX 3HAYHTEMbHO 
icHWKaeTCA. TOJbKO B KOHI[€ KbIHOBCKOFO BpeMCHH, BEPOATHO B CBASH C BbIBOLOM 
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KaxkuMcKkoli TeppHTOpHM u3-Of, ypoBHA MOpA H JVIMTCAbHDIM BO3]eHCTBHeEM 
(B TeveHHe OoubIleH YacTH BepXHero leBOHAa) aFeHTOB BbIBeETPHBaHUA B YCJIOBU- 
sax TyMHgHOoro KuMata (*), IIPOHCXOZMT SHAYMTCILHOe YBeIHYeHMe KAaOMMHUTA 


B KpOBJIe€ KbIHOBCKHX OTJIOMKeHUH. 
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Puc, 1, Pacnpegzenenve rimHucTEIxX MUHepasloB B MepMOTpHacoBBIXx 
H J€BOHCKUX OTJIOHKeCHHAX MO paspesy KaxkuMCKOM ONOPHOM CKBaxKHHbI 
HuxuetatapceKue OTJIOMeCHUA IIpeTCTaBJICHBbI Me€CTPOUBeTHbIMH aJI€B POJIMTO- 
BO-r'IMHHCTO-KapOoHaTHbIMH OTJIOSKKECHHAMU C BLICOKHM cojle pxKAHHEM B O6JIOMOU- 


HOH YacTH KBa 


pila WH Ppynnbt yCTOHYHBBIX MHHepaJIOB (rpaunar, STINJOT, WOHSUT 


H Ap.), UC HeOOMbUIMM KOAMYeECTBOM O6JOMKOB aprHJWIMTa, KPeMHHCTHIX H 9p- 
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‘by3uBubIx mopog. TamHuctast uactb orsoxKenuli npexcrapmena ru poco 70n 
HM MOHTMOPHJIJIOHATOM, MpHOMM3HTeIbHO B COM3MepHMbIX KOJIMUeCTBAX. 

_ Bepxueratapckue oToKeHUA MpezcTaBeHb! necTpouBeTHEIMH aJI€BPOJIHTO- 
BO-TIMHUCTBIMA MOpOwaMu C MpOCJIOAMM MepredieH B BepxHel uacTH paspesa. 
B MuHepaslorM4ecKoM OTHOWeHHM OOOMOUHaA YacTh BepxHeTaTapcKHXx mopoy 
OTMMYAaeTCA OT HUKeMeKAULAX YMCHbIeEHHEM COJepxKaHUA yCTOMUNBEIX MuHepa- 
JOB H KBapila HW yBeJIMYCHHeM KOMMYeCTBA OGJIOMKOB apruJMTOB u acbpy3HBHBIX 
mopog. OfHOBpeMeHHO B FIMHUCTOM YacTH OTIOMKeHU HabMOMaeTCA 3HAUUTeAb- 
HO€ BOSpacTaHWe POJIM MOHTMOPHJIIOHUTA, ABJIAIOMLerocA 3yecb moposoobpa- 
SYIOUIMM TIMHUCTHIM MHHepaoM. l'uapocmoyza mpucyTeTByeT B Bue Mpumecn, 
Hapsfy C KaOJHHHTOM HM XJIOpHTOM. 

OTOxKeHUA BeTIyKCKOrO Apyca, MOAOOHO BepXHeTAaTAapCKUM, CJIOXKeHI Mect- 
POUBETHBIMM MeC4aHO-FIMHUCTLIMH OOpasOBaHHAMH; OTJIMYHeM ABJAeTCA OTCYT- 
CTBHe MpocoeB MeprejeH. OOOMouHaA UacTb MOpok UMeeT TOT %Ke COCTAaB, UTO 
‘M B BepXHeTaTapcKHX OTJOKeHNAX. I MHHMCTbIC MHHEpaJI MpeCTaBJIeHbI MOHT- 
MOPHJIJIOHHTOM, B BHJ€ HE3HAYHTEbHOH IIpHMecH MpHcyTCTByeT KaOJMHHT. 

B TaTapckoe i BeTIyKcKoe BpeMa Ha TeppuTopuu Kaxkuna ycranaBauBaetca 
‘PeKHM KOHTHHEHTAIbHOrO MesKOBOAHOrO BoZOema. B HwKHETATapcKOe BpeMs 
‘BOAOCEM XapakTepH3yeTCA MOBbIMICHHOM MHHepamN3aluel BOX, B CBA3H C 4eM 
‘B paspese 3Ha4uTeIbHYIO POlb HrpaloT KapOoHaTHble OOpasoBanua. Munepauu- 
‘3allMA BO B BepXHeTaTapckoe H, OCOOCHHO, BeTTyKCKOe BPeMA peskO COoKpa- 
mlaeTCA, HO HECMOTPA Ha 9TO B COCTaBe TIMHHCTOM YacTH NOpOk CHbHO BOspa- 
CTaeT POJIb MOHTMOPHJIJIOHUTA, 4TO C NOSHUHH AYTHPeHHOrO MpOHCXOKAeHUA PH- 
HUCTBIX MHHepasioB He OObACHHMO, TaK KaK ompecHeHue Oaccelina cequMeHTAa- 
MM JOOKHO ObIIO Obl NpHBecTH K OOeTHEHHIO OCaKa MOHTMOPHJIOHTOM. 

XapaKTepHO, YTO OJHOBPeMeHHO C BOspacTaHueM COJep%KaHHA MOHTMOpUJI- 
JIOHHTa HaOORaeTcA 3HAYHTeIbHOe YBeJIMYeHHe B KMaCTHYeCKOH YacTH Nopor 
KOJIM4eCTBA OOJIOMKOB aprHJIHTOB uM adpPy3HBHBIX OOpa3s0BaHHl, MPHHOCHMBIX, 
BepOATHO, CO cTOpoHbI Ypama. Taka lpAMasA 3aBHCHMOCTb BO3pacTaHHA MOHT- 
“MOpHJJIOHUTAa OT yBeIMYeHHA KOMMYeCTBa 2¢by3HBHLIX OOJOMKOB MO3BOUAeT 
TipeqnoaraTb TMemsOBOe MpoOucxox*KJeHHe MHHepaslOB MOHTMOPHJIJIOHHTOBOH 
rpynnst. BeposxtHo, mpeoOpa3oBaHHe Telia B MOHTMOPHJJIOHHT MpHcxoyHso 
B KOpe BHIBeETpHBaHHA adpy3HBOB B YCJIOBHAX CyXOro HM Nomycyxoro KIMMaTAa, 
KOra Ip pa3ssoxKeHuu OONbIUON MaCCbI BYJIKAHOFeHHbIX OOpasOBaHHli OCHOBHO- 
To cocTaBa, COJjepKalluX MHOTO KaJIbUMA HM MarHHA, BOSHHKasa WelounaA O6- 
‘cTaHoBKa, OmaronpuatTcTBylollad OOpasoBaHHio 3TOrO MHHepasa. Takum oOpa- 
“30M, MOHTMOPHJIJIOHUT y2Ke B FOTOBOM BHJe, Kak TeppHreHHbI MHHepa, MpHHO- 
CMJICA B ONpecHstomMiica _KaxkumMckKuli Bogoem. Kpome Toro, ¥acTb MOHTMOpHO- 
HHTa B pa3pe3e — ABHO MepeOTMO*KeHHOrO XapakTepa HM MPMHOCHMaCcb, MO-BUAN- 
-MOMy, Co cTopoHE! Bouro-YpambcKoro pervoHa, TeppHTOPHA KOTOPOTO B Bepx- 
HeTaTapcKoe BpeMs Oblla BLIBeEeHa H3-MOX YpOBHA Mops Hu paspyulanacb. Ha sto 
yKa3bIBaeT MIpHcyTCTBHe B Mopoyax OOIOMKOB apruJIMHTa MOHTMOPHJJIOHHTOBOTO 
coctasa. ITposeyenuble uccleqoBaHHa M0 paspesy KaxkuMCKOH ONOpHOH CKBaxKMHI 
| 103BO/M10T aBTOpaM MoaraTh, UTO COCTAB IVIMHHCTHIX MHHepaJIOB B OOJIbUIMHCT- 
“Be OCAJOUHBIX TOIL 3ABUCHT He CTOJbKO OT (pallMaIbHOrO XapakTepa BMEILaloulux 
MX OTJOMKEHH, CKObKO OT CocTaBa MaTepHHCKHX MOpO, pasMbIBaeMbIX B OOJIA- 
“CTAX MMTaIOUHX MpOBUHILMH, M KMMaTa, OOYCOBIMBAIOMero XapakTep CHOCH- 
MbIX TIPOAYKTOB UX paspylienua. Take BbIBOIbI XOPOLO COracyloTCA CO B3rJA- 
namu H. M. Crpaxosa (*) u M. A. Pareesa (?) Ha ycopuad dbopMupoBanua Tan- 


HUCTHIX OTJIOMKeHHH. 
BeecorosHbili Hay dHO-HcculeqOBaTeIbCKNM Ilocrynuuo 
reooropasBeOuHbii HepTAHOM HHCTHTYT 15 XII 1960 
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Jloxkaagn Axagemun nayr CCCP 
1961. Tom 137, Ne 6 


ITET POPPAGH SF |, 


A. K. MATBEEB, E. fT. MAPTbIHOB u tO. P. MA3OP 


30HAJIBHOCTb KOHTAKTHOFO METAMOP®H3MA KAMEHHBIX 
YrJIEK 


(I1pedcmaeaeno axademuxom H. M. Cmpaxoesim 6 XII 1960) 


KaMeHHble yrJi ipl nepeceyeHut HX Oovlee MOJIOABIMK HHTPY3HAMH MOM BAHS- 
HHeM Tella, BbIJeMeMOro STHMH MOCJIe€HHMH, TWpeTepleBaloT, Kak H3BeCTHO, | 
cyllleCTBeHHble H3M€HCHHA: HO Mepe IIpHOWKeHUA K HHTPy3HBHOMY TeJly B HUX 
yMeCHbIUaeTCA KOJIHYeCTBO JI€TYYHX BeMeECTB, MOBbIMAeTCA comepmwKanne yrsie- 
pola H OTparKaTebHaA CNOCOOHOCTh H MpONCXOAUT pAX APyrHxX M3MeHeHHii, 

Ha juMarpaMMe 3aBHCHMOCTb MeKY 
CTEMe€HbIO H3Me€HCHHA 3THX MOKasaTe- 
Jeli HW paccTOAHHeM JO HHTPy3HBHOrO 
Tesla OObIMHO H300paxKalacb B BHye 
IIPAMOH JIMHHH, YKa3biBarouleH Ha OJ- | 
HO HallpaBJIeHHOCTb TaKOrO ABJICHHA 
WH OTCYTCTBHe BO3MYULaIOWIHX TaKyt0 | 
HallpaBJIeHHOCTh dakTopos. ITpouecc 
W3M€HeCHHA B 39TOM CyIyyae paccmaTpH- 
BaeTCA KaK YACTO KOJIMYECTBEHHBIM, He 
Puc, 1, [lepeceuenve yrosbuoro macta qo- BbISbIBaIOULMH BHYTPHMOJIeKYJIAPHOH Me- 
AepHTOBOH Wako, a — NoepHT;6— 30Ha pecTpOHKM BelllecTBa yrsieH. Takoro TH- 
ahs a oe Dee ares: a ae la 30HAJIbHOCTb, MO aHaJIOPHu C 30HAJIb- | 
HeHHBI yroub; 0 — pmemaiomue nopom  HOCTbIO B PYHBIX MeCTOPO*KCHUAX, 

OTHOCHTCA K MOCJI€NOBAaTeJIbHOH 30H aJIb- 
HocTH (*). OqHako IpuMeHeHHe Oolee TOHKOLO METOJa H3YYeHHA STOFO ABJIEHHA — 
akycTMyecKoroO (YJIbTpa3sBYKOBOrO) MO3BOIAeT YTBep%KaTb, Kak OyyeT wo- 
Ka3aHO HWKe, OOJIbITYIO CJIOMKHOCTh Tpollecca KOHTaKTOBOrO MeTamMopdu3Ma 
yreH, COMpOBOxKaeMoro ABJCHHAMU HHBeEpCHH H H3Me€HeEHHEM BHYTPeHHEeli Mo- 
JIEKYIAPHOH CTpyKTypbl yruid. OObeKTaMH H3yYeHHA CJTyKHIM COOpaHHble Ha 
MecTopoxweHun r. Hanexya HopuapeKoro pationa mocmonuo, T. e. C CoxpaHe- 
HHeM MX TeTporpaduyeckoro coctaBa, OOpasilbl yrvis, MepeceyenHoro KpyTo- 
Mayaroulen JOepHTOBOH AavikoH MoulHocTbIo 5 M (pue. 1). B wenax ycTaHoBsie- 
HHA CTeNeCHH pa3IHYHA BIMAHHA JaHKH Ha yrOulb B ee J@EKaUeM H BUCAYeM Oo- 
KaX H3YYeHHE STHX OOPASLOB MPOH3BOLUMOCh paseJIbHO. 

Hsmepenne ckopocTu ysbTpasByKa B OOpaslax yr NpoHsBosusoch ma- 
paulebHO (Cy) w mepneHqukyssapHo (C,) cnoucrocTH No onMcaHHOM HaMH pa- 
Hee MeTOquKe (”); B HCIIbITLIBAeMBIX OOpasilax 3apaHee OMpesemsoch cosepxKa- 
HHe JICTY4YHX BellecTB Ha roplouyro maccy (V*). 

Ha ocHope STHX JaHHEIX NOCTpoeH rpadukK 3aBHCHMOCTH CKOpOcTH yaAbTpa- 
3ByKa HW COMepKaHHA JIe€TYYHX BEMIECTB B YIe OT OMH3OCTH K FONEpHTOBOH Nal- 
Ke (puce. 2). 

Kak BHAHO H3 pC. 2, He HSMeHeEHHDIli NOM BOsReHCTBHEM AalKH yrouib, pac- 
NOJOMKCHHBI B J1e%KayeM ee OOKy, HaXOMUTCA Ha pacctosHuUH 4—4,5 m or moue- 
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puta, coseprxaHue JeTyYHX BellecTB B HEM 22%, Cy uC, 61H3KH MeExKzyY coboli 
(1800—1900 m/cek), yromb nouTH usoTponen. 7 : 

B CIEAYIOULEM HHTepBasle, MeHee YeM B 4 M OT Jaliku, no Mepe IIpHOIM2KeHHA 
K HEH, KOJIMYECTBO JIETYYMX BeMeECTB pesKO yMeHbuaetcaA Bo 11—12% nu coxpa- 
HACT STY BENMYMHY MOUTH 10 HENOCpeACTBEHHOFO KOHTAKTA C JOJIEPHTOM H JIMIb 
B paccTosHuu 0,6 M oT Hero BTOPHYHO pesko CHHKAeTCA 0 6—9%, 

Hinaue mpoucxoquT H3MeHeHMe CKOpPOCTH yJbTpasByKa B UHTepBasie OT 4 M 
M Meuee. B 30nHe Nepgoro peskoro Nasenus JeTyuUX BellecTB — mMexkyay 3u4M — 
CKOpOCTh YJIbTpasByKa HeCKOJIbKO MOBBIINaeTcH, H TIpHTOM Gombe y Cy, He- 
«eH y C,, M NoABAAeTCA akycTM4eCcKaA aHH3soTponuA yras. B uutepBase 
2—3M OT Jaiku Ha6moRaetca 
_TIOCe€OBAaTeIbHOe MayeHHe CKO- 
pocTH yJIbTpa3sByka (Cj) Jo 
1600,C , qo 900 m/cex) u coxpa- 
-HeHHe MOUTH TOM 2%Ke BeHYHHBI 
AaHH3OTPONHOCTH, YTO HB IIpe- 
AbityuleM HHTepBave. Ene 61H- 
*Ke K jaike —B HHTepBase 
2 —0,6 M, B KOTOpoM Benn4HHa 
CojlepKaHHA TOplouHX BelllecTB 
B yre elle coxpaHseTca 
Mpe*KHeH,—CKOpOcTb yJIbTpa- 
3ByKa Ha4HHaeT BO3pacTaTh, 
aKyCTHYeCKaA aHH3OTPONUA B 
9TOH 30He WOCTHraeT MakcuMy- 
Ma. 

B HenocpescTBeHHoHi 6.130- 
| cTu, B 0,5—0,6 m oT jomepn- ie ee ee ee ee 

“TOBOH jaliku, cKOpocTH y.Ib- ! Rs J : rr 

laccmosHue do Xonmaxma 

TpasByKa MpOOMKaIOT BO3- 
pacTaTb JO M@aKCHMaJIbHOrO Puc, 2. 3aBHCHMOCTbh CKOpocTH yJIbTpasByKa (C) 4 
3sHayeHuA (C, n03100,C, 40 xonnuectga neryunx (V") or paceToaHus po KOHTAK- 
9400 m/cek), HO CTe€NM€Hb aKyCTH- Ta € WOsepHToBoH palKonw. A — Ila BHCAYEFO H B— 
yecKOH AaHH30TPONHH 3HaUH- Rela Nemanero | Soka AalkH 
TeJIbHO YMeHbIIaeTCA. 

Vi3meHeHve CKOpocTH yJIbTpa3ByKa, KaK W3BeCTHO, OTpaxKaeT H3MeHEHHE 
yMpyrux CBOHCTB Tea. 

M3meHeHue yIpyrux CBOHCTB yr Cc HHBepcHell 9THX H3MeHEHHH, OCOOeHHO 
BO BTOPOH HM TpeTbelH 30HaX — IIpH OAHOBPpeMeHHOM COXpaHeHHH XHMMYeCKOrO 
_¥f Herporpaduyeckoro cocTaBa yKa3biBaeT Ha TO, YTO 3TH SOHbI ABJIAIOTCA 30Ha- 
MH BHYTPHMOJIeKYJApHbIX H3MeHeHHH BellecTBa yrsleH; CyTb STHX H3MeHeHHH 
NMOMICKHT abHeHWieMy H3y4eHHIO. 

Takum o06pa30M, Ip KOHTaKTOBOM MeTaMopdu3sme yrvieH MOryT ObITb Bbije- 
_ JleHBI culeqyionine OCHOBHbIe 30HbI: |) O6acTb TepMuyecKOrO BosselicTBUA Oe3 
H3MCHCHUA BHYTPeHHEFO CTPOeHHA BELeCTBa YIVIA, T. €. 30Ha BO3TOHKH (I 30- 
Ha), 2) oOmacTb BHYTpHMOWJeKyAApHOH mepectpoliku BemectBa yraa (I]—I]] 
30HBI). 

Take 2Ke COOTHOMMeHHA MeXKy CKOPOCTbIO YJIbTpa3sByKa B yrse HM paciiowo- 
2KCHHEM TMOceHero 10 OTHOMeHHIO K alike CyWeCTBYIOT HU WIA yrvia, pacnouo- 
*KeHHOFO B BHCAYeM OoKy Jaliku (puc. 2A). 

B nmane ynoMAHYyTbIe 30HbI paciosarawoTcaA KOHUEHTPHYeCKH M0 OTHOIMEHHIO 
K HHTpyAupyloulemy UX Tey, YeM HM ONpeseMAeTCA MPHHAMMeKHOCTH paccMaTpH- 
BaeMOl HaMM 30HaIbHOCTH K THMy KOHWeHTpHyecKHX (*). 
| Peskoe u3MeHeHHe XHMHYeCKOLO COCTaBa YIIA HM pe3KHe Ke, HHBEPCHOHHOTO 
Xapaxtepa H3MCHCHHA CKOPOCTH YJIbTPasByKa YKAa3bIBalOT Ha TO, YTO ABJIEHHE 
‘KOHTAKTOBOrO MeTaMoppH3Ma conpoBoxkaeTcA BeIemsembiM B. H. CMnpHospim 
-KOHTPaCTHBIM THIIOM 30HasbHOCTH (*), UTO CYIMeCTBeHHO OTNM4AeT STOT TH Me- 
| TaMopu3ma OT perHOHAaMbHOFO, KOTOPOMY CBOHCTBEHHO MOCTENeHHOE, TMOCMeIO- 
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BaTeJIbHO€ H3MeCHEHHe 3THX CBOHCTB H HEKOHTpacTHbI THM rpaHHl Mex,y 30- 
HaMil. 

Creyet TakxKe OTMETHTb, YTO YIM, OOMaalOULWe OHM HW TeM %Ke XMMMUEC- | 
KUM COCTABOM, T. €. 10 STOMY IIpH3HaKy OTHOCAMIHeCA K OHO MU TOM xe CTeMeHu 
MeTaMopdu3Ma, HO NOABepriiHecs B OJHOM CJly4ae perHOHaJIbHOMY, a B A pyromM— 
KOHTAKTOBOMY MeTaMOpu3My, TaK2Ke OTMMYAIOTCA MO CBOMM YIIpyrM CBOKCT- 
Bam. Y yrsel HOpMaJIbHOrO reHeTHYecKOrO pAja MHHAMYM YUpyrocTH COOTBeT- 
CTBYeT yIJIAM Cc ComepKaHHem 20—29% meTy4HX BelllecTB (HJIM COOTBETCTBEHHO— } 
cojlepxKaHuA yrulepoya); IpH KOHTaKTOBOM »Ke MeTaMOpdu3Me MHHHMYyM YIIpyro- } 
CTH IPHXOMUTCA Ha yraH c coxep»xkaHHeM JeTyyHX BemecTB 10—12%, uTo yxKa- | 
3bIBaeT Ha TutyO6OKoe pa3zJIM4He BCTPOCHHH BellecTBa yrvieH TIpH KaxKJOM U3 TH- | 
HOB MeTaMopdu3Ma VM JaeT BO3MOXHOCTh YCTaHaBJMBaTb THI MeTaMopdu3Ma | 
B cayuae CeNbIX HHTPy3Hi. | 

Pa3mmune B YIpyrX CBOHCTBaX H KOHTpacTHas 30HAaJIbHOCTb yrvieH, NOABepr- 
IUMXCA KOHTAKTOBOMY MeTaMopdu3sMy, MOryT ObITb TakKe B pxAe CyyaeB Uuc- 
IIOJIb3OBaHbI B KAYeCTBE NOHCKOBOLO Mp H3Haka AIA OOHAPyKeHHA Gomee MOJODbIX, 
YeM YFOJIb, CJICMbIX PYJHBbIX Te. 


' MockoscKHit TccyfapcrBeHHblli; yHHBepcuTeT Ilecrynuuic 
um. M. B. Jlomonocosa 259 IX 1960 


HWAMTHPOBAHHAAH JIMTEPATYPA 


; 110. P.Mas3op, VUsp, pric, yu, 3aB,, reolorua Hu paspenka, Ne 4 (1958), 
7A K Marspees, E,[TyMap rao, 1p.) MOMM sane i(1953). a ebeebee non. 
upbes, Meramopdu3sm uckonaempx yrvieH, JIppop, 1948, +*4B, U. Cmupuos, Hsp. 
AH CCCP, cep, reon,, Ne 3 (1957), 
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Hoxuaye Akagemunu nayx CCCP 
\ 1961. Tom 137, Ni 6 


JIHTOJIOPH 


| E. M. EMEJibs HOB 
HOBBIE JAHHDBIE 110 OCAAKAM CPEAH3EMHOrO MOPS 


(ITpedcmaeaexo axademuxom: H.M.Cmpaxoeeim6 XII 1960) 


_  CpejMsemMHoe Mope, Ovlaroqapx cBoemy reorpadwyeckomy mosoxKeHHIO, 
'C JaBHUX| BpeMeH MIPHBMeKaIO BHAMaHHe MopelviaBaTedel WM y4eHbIX, TeM He 
)MeHee JO TloceqHero BpeMeHH IpeycTaBeHHA O Mpoueccax ocayKoobpaso- 
| BaHHs, JOHHBIX OcaqKax M FeoorMuecKoli HcTOpHH STOrO Mops Obl BeCbMa 
ickygubimu. Muoro HoBbIX JaHHBIX GbIIO MOTYYeHO JUBeECKUMU TIyYOOKOBOXHEI- 
MH SKCHeAMIMAMH Ha Cyfax «CKarepak» H «Amp6atpocy B 1946—1948 rr., rorya 
ObINO B3ATO 34 JIHHHBIX KOJIOHKU, a TakKxKe aMepHKaHCKOli akcnequuel Ha 
cyHe «ATIaHTHC» (*,"), coOpapuieH 69 noBepXHOCTHBIX mpo6 ocaqKOB U3 BO- 
cTouHOH yacTH CpefzusemHoro H U3 OrelicKoro Mopeli. Hexoropbie matTepuauib! 
110 TeOJOTHH MOps coOpaHbl Takxe (PpanuyscKoli skcnequuneh ua cyyHe «Ka- 
sumico» (7-°). K comkaeHuio, 10 JaHHbIM STHX SKCHELMUH ONYOMNKOBAHI JMUIb 
MaTepHaJibl O (opamMuHHdepax HU rayOOKOBORHbIX MecKkaxX Cpequ3emMHOrO Mops 
1 (,°~°). Tleranbuo onucaHbl TOMbKO ocaykH Tuppexckoro Mops (°7!°), a TakxKe 
MipHOpexkuble OcayKH 3alaqHol uactH Cpequsemuoro mops (11-14). 

Jlerom 1959 r. Obluia OpraHu30BaHa NepBaad Cpemu3eMHOMOpCKas KOMIIeKC- 
‘Had OKeaHorpadwyeckad 9KcHeqUNMA Ha cyfax «AKayemuk C. BaBusosy, «AKa- 
nemuk Kospasesckuli» u «Jlo-60». OHO M3 OCHOBHBIX 3afau sKcCHeqMuMH Ha 
cygHe UepHomopckol Hay4HO-9KCMepHMeHTaIbHOH cTaHyuH Mucruryta oKea- 
‘nomorma AH CCCP «<Akayemuk C. Basunos» (HayanbHuk — K. H. ®egopos) 
| OblIo u3y4eHNe perbedba Ha HM MOPCKHX OCaKOB B BOCTOUHOH yacTH Cpeyn- 
/3eMHOrO M 1O%KHO uacTH Tuppenckoro mopel. J[pyrue Kopa6au 9TOH aKcre- 
JMUMM TeomOrM4yecKHX HcceOBaHHH He BeJH. 

Teomoruyeckue padoTb OXBaTbIBAIH He TOJIbKO. rTyOOKOBOAHbIe YaCTH, HO 
Hi KOHTHHEHTAJIbHbIM CKJIOH H MaTepHKOBylo OTMesb. 3a pelic (oT 12 VII go 
18 X 1959 r.) BemonHeno 78 reonormueckux cTaHyMH (puc. 1), Ha KOTOpBIXx 
NomyyeHo 50 qHovepnatembHEIx mpo6, 34 KOMOHKM MIpAMOTOUHOH TpyOKoH u 
2 KONOHKH nopuiHeBol TpyOKolH. MakcuMasbHaA JIMHa KOJIOHOK MpAMOTOU- 
HbIX Tpy6oK He mpeBbunaeT 340 cM, a AIMHA KOMOHOK MOpUIHeBbIX TpyOoK paB- 
‘na 832 cm (cranmua Ne 310) u 1106 cm (cranuna Ne 325). Bcero oro6pano Aas 
| PasJIMYHBIX UCCIELOBaHHH OKOVIO 1900 npo6. B BocTouHol YacTH Mops MpoBo- 
J[MIMCb TaK?Ke OMBbITHBIe paOoTb! Mo cCOopy mpoO MopcKOl B3BeCH MeTOJOM. MeM- 
6panHow dunptpaunn (*°). Ilo Bcemy nyTH caeqoBaHHA CyAHa BBINOJIHAJICA 
HEMPepbIBHBIT SXONOTHbI mpomMep. COop uM MpeyqBapuTebHad OOpaOoTKa Ma- 
“TepHasia 10 JOHHbIM OcaZKaM, B3BeCH M pebetby MpPONsBOAMIHCbh MO MeTOLNKe, 

» > GE Ig 
paspa6otanHot B Mucrutyte okeanonorun AH CCCP (?%,%”). 

Ilo nomy4eHHbIM HaMH JaHHbIM HW NO JMTepaTypHbIM MCTOUHHKaM 
cocTaBIeHa IIpeqBapHTelbHad CXeMa pacnpocTpaneHuA ocayKOB B Cpequ3em- 
OM mope (puc. 1). 
| Y apukancKxoro no6epekba, Ha BocTOK oT AneKcaHApuH, oT Oepera Jo 
rayOun 60—70 M saueraioT XOpOwlO OKaTaHHbIe KBapeBbIe MeCKH, BbIHeCCH- 
able, 10 qaHHbIM XuapMu (1°), Hustom c naaro A6uccunun. Jlerkaad Meskomec- 
“eens MowppakuwA, COCTaBJAIOUad, MO HalIHM OMpeyeeHuAM, Ha CTaH- 
uuu Ne 403 86,32% ocanka, MpeycTaBneHa B OCHOBHOM KBapl[eM C HeOONb- 
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Shea. 


a 


ee ae 


IMM KOMHYeCTBOM IarHOKa30B H dparMedTaMHM KapOOHaTHbIX paKOBHH. 
Tsokenaad MelKoNecuaHucTad nogppakuuA MWpescTaBleHa 3eeHOH poroBoH 
OOMaHKOli, MOHOKIMHHbIMA MMpoKceHaMH, TpaHaTOM M PYyAHbIMH MMHepa- 
jaMu. 

K sanagy ot AmekcaHapHu Ha Tex xe ryOMHaXx 3asleraloT XOPOINO OTCOP- 
THPOBaHHEIe H XOPOWO OKaTaHHble KapOoHaTHBIe MeCKH, TaK Ha3bIBaeMble «TICeB- 
TOOOJIUTbI», KOTOPble 3aHeCeHD! CHJIBHBIMH BETpaMH B MOE M3 301[eHO-MeJIOBOH tbop- 
matun Sanaquol mycrbtuu Appuku (**) 4 3aTeM XOpOlio OKaTaHbI B mpHopex- 
Holi 30He Mops. KommuectBo TaxKebIX MHHepasioB To Mepe yaJleHHs OT 


12 


fee ° 
YG 
FE? 
4 Es 


398°C - 410 2 


2~384— eae Oy q 
0399 ae 415 41204), 
eee 406° 


6——— —400— O— 
-Q38 874 — 396 Kinp-408 
0401 = 5 

=F = -395Q— = =O 406- 


OF 
AnekKcaHfApur 


Puc. 1, Cxema movloxKeHuA reoJOrMyeckoll CTaHIHH HW pacnpeweteHHA COBPeMCHHbIX OCAa{KOB 
8 BOCTOUHOH yacTH CpenusemHoro mops. J — WHOYepRaTebHBIe MpOOLI; 2 — KOJIOHKH, MO/yueH - 
HblI€ TPYHTOBLIMH TpyOKamu; 3 — WHOUepmaTeIM HU TpyOKH; 4 — TecKH KBapleBble, CpefHe- H 
MeJIKO3epHUcTbIe; 5 — mecKH OGIOMOUHBIe KAPOoHATHEIe («MCeBAOOOINTHI); 6 — MeCKH KpymHO- 
3€PHHCTIe C GOubUIOli IpHMeCbIO TIMHUCTOrO Hla; 7 — MeCKH H3BeCTKOBbIe, OPraHOreHHO-OO6,I0- 
MOYHBIC, PaKOBHHHEIe; 8 — KPyMHble aleBPHTHI MH MeTKOaTeBpUTOBBIe Wb; 9 — TIMHUCTHIM H 
aJieBPHTOBO-PIMHUCTbI HJIbl C MPHMeCbIO paKOBHH (opamunudep Hu mTeponog; 17 — ofHOpOAHDI 

PMIMHHCTH uN; 17 — mpeqnolaraempie BbIXObl KOPeHHbIX TOpOn | 


yctba Huma 3aMerHo yOs1BaeT 4 B paione craHmun Ne 371 (310 KM oT ycTb 9 
Huma) OTMe4deHO JIMIIb HeECKOAbKO 3epeH poroBoli OOMaHKH, TypMamMHa H 
aBrHta. 

Cry6xKe 30HbI KapOoHaTHBIX HW KBapleBbIX MecKoB y Geperos AcpuKu 3aue- 
raioT B BUC y3KOH MOMOCHI MOXO OTCOPTHpOBaHHble KapOoHaTHble OpraHoreH- 
HO-PAKOBHHHbIe MecKH C OosbUIOH MpHMecbIO PIMHUCTOrO Wa C BKJIOUCHHAMU 
€NbIX PaKOBHH JOHHOM tbayHbl. Onn serpeyeHbt Ha ratyOuHe or 60—70 jo 
150m. 

Ha Apvuxkano-Cunuauiickom nmopore Ha OoMbUIOH MMOuLaqM Ha Ha TtyOu- 
Hax 20)—250 M oOHapyxKeHbI aHaIOrM4Hble ca6o OTCOPTHpOBaHHble MecKH. 
C ysenuyeHueM riyOuHbl OpraHoreHHo-paKOBMHHble MecKH JematoTca rpyG6ee u 
xykKe OTCOPTUPOBAHbI, TAK KaK HapARY C KPYNHIMM PaKOBHHaMH B HX TOAB- 
JdeTcaA OOMbUIAA MpuMecb MemuToBoro MaTepuana. Uatle Bcero BcTpeualoTcA 
Heble PAKOBMHEI WWacTHHYAaTOKabepHbIX (MeKTeH, KapHyM, BeHyc, MypeKc 
HW Wp.), a TaKKe KOpaIbl, MOPCKHe EKU, CKaponosLl, BOLOpocau u Ap. O6pasoBa- 
HHe STHX OCaKKOB CBA3aHO He TOMbKO C FHUADOAMHAMUYeCKUMU YCNOBHAMM, HO 
HC YCNOBUAMM OOMTAHHA JOHHON cbayuEl. B TyHucckomM mpomnBe opraHoreHHo- 
PpaKOBHHHble OCAKH UMeIOT OOJIbUIyIO MpHMecb TeppHreHHoro mecka. Vaure- 


Pe€CHO OTMeTHTb, 4TO OpraHOTeCHHO-paKOBHMHHble MeCKH OYeEHb Oe THEI TA KEJI DIMMU 
MHHEpaJlaMu. 
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B patone o. Mawbtpl wa rayOunax 250—600 m saneraer aJI€BPUTOBU-T JH - 
| HCTBI Wut (110 aHalM3y JIA CTaHILHH Ne 351 anespuTosblii Matepuaat cocraBma- 
'|7 8B Hem 44%, nenntosbtit 39%). Taxembie Munepasst B KPYyMHOaJIeBPHTOBON 
“}ypakuMu coctaBssoT 13,54%. 
|. B patione cranuuit NoNe 313, 293—296 u 417, pacnonomenubix B IIpOvJIMBax 
Aeccuuckui u Kutupon u B paiione o. Jlesuta, na ray6unax 300—1805 m 
aleraioT HEOTCOPTHpPOBaHHble TeppHreHHble MecKH Cc Gobo TIpHMecbIO 
leMMTOBOrO MaTepuana. CogeprKaHve TaHxKeMbIX MHHEpaOB B KpymHOaeBpH- 
‘OBOH pakiMn STUX MecKoB KoNeOmeTcA B Mpeqenax 26, 3—35, 56%, T. e. 
IBJIM€TCA OWCHb BbICOKHM. 
| VayOxwKe pakoBuHHbix WM TeppHreHHbIX IeCKOB, aJIeBPHTOBO-PIMHUCTOrO Ha, 
i TakxKe rayOxKe 300 mM B Tuppenckom, BocTouHol uactu Cpequ3emHoro uM B 
IreHickOM MOpPAX 3aseraeT TVIMHUCTHI HI C HeOoMbWOH mpuMecbio Teppuren- 
foro MH PaKOBHHHOTO HeCKOB H aJleBpuTa. C JaubHelilIMM pocToM rviyOuHbI 
DH ObICTpO CMCHAeTCA TIMHHCTbIM HOM Oe3 TeppureHHorO MecKa, HO C 6OVIb- 
HMM KOJIM4eCTBOM pakOBHH (opamunudep MH NTepomox, a B WeHTpasbHoli 
gactu Wouuueckoro Mop Ha raiyOuHax okon0 3000—3550 m — oqnopo,HBIM 
‘IMHUCTHIM usoM. I[BeT rauHucToro Wa, pacipocTpaHeHHoro mo BCeMy BOC- 
TOUHOCPeM3eEMHOMOPCKOMy OacceliHy, a TakxKe B TsJYOOKOBOJHEIX wacTAX 
Tuppeuckoro u Orelckoro MopeH, NoOpa3sHTebHO OHOOOpaseH: CBeTIBIII 
KopHuneBaTo-xKeTHH. Jimmi B oOacTH, mpumeraioueli K ycTbio Huaa, 
OcaKM, cofepxKallive Oobiwe OpraHHyecKoroO BelIeCTBA, BOCCTAHOBJICHbI H 
OKpallleHbl B cepo-x*KelTHH weer. Tpanysomerpwyeckuli cocTaB riy3)<9- 
BOHOrO Ha OfHooOpaseH: MemHTOBaA dpakuua cocTaBaaet 68,2—87,7%, 
ecuaHuctad dpakuna mnuumb 1,4—5,1% ocagka (cranyun NeNe 350, 376, 
387, 412, 416). Taxenaa KpynHoatespuToBad Nombpakuua (yqeububIit Bec 2,7) 
coctapseT 11,7—23% u mpenctaBmeHa B OCHOBHOM opraHoreHHO-06/IOMO¥- 
‘HBIMM KapOoHaTamu, ciaraiomumMu 70—90% oT Bcelt TmKeNOH dpakilHH. 
‘Han6oee uacto BcTpeyaloTca paKkOBHHb! cbopamunudep. Munepabl v3 rpynn 
IiMpOKCeHOB H aMmuOO0B, WIMpOKO pacipocTpaHeHHbIxX B palione, Mpuue- 
rajoulem K Huy, HaOmofaioTcA B WeHTPaJIbHbIX YaCTAX MOPA JIMIIb B PeKUX 
crydaadx. 
___B rary6oKoBoqHOM riMHHCTOM use H3 TuppeHckoro Mops OOHapyxKeHa OOVIb- 
mula MIpMMecb BYyJIKaHOreHHOrO MaTepnasia (Tenet, MeM3a), KOJIMYeCTBO KOTO- 
poro ocTeneHHO yObiBaeT MO Mepe yJaJIeHHA OT BYJIKaHHYeCCKHX OUarOB 
'JIumapcekux octposos u Heanonutanckoro 3amuBa. Ilo ganupim Hopnua 
(°), raMHUucTE usm TuppencKoro MOps COCTOHT H3 YVIHHHCTbBIX MHHepaJIOR 
TpylM MOHTMOpWJIJOHHTa, WIIHTa HW KaOMHa, B MeHbUIell cTemeHH — 
XsIOputa. 

KpymlHoaseppuTosble ocayqKH H MeJIKOaJIeBPHTOBbIe WJIbl, MO HaulMM Tpel- 
BaPHTeAbHBIM JaHHbIM, 3aHHMAIOT OUCH) Y3Kyl0 Tomocy MexkZy mpHOpexHbIMK 
MeCKaMM WH PyOMHHbIMM wslaMH, MosITOMy B MacuiTa6e cxembI (puc. 1) OHH HE 

MOKa3aHBl. 

; B pattone craniuli NeNe 366, 299, 293—296 u 308 B rvIMHHCTOM we Halijle- 
Hbl TAMHUCTbIe CTAXKCHHA, CILEMCHTHPOBaHHble KapOoHaTHEIM BeulecTBom. J[na- 
MeTp cTsKeHui 1—20 MM, HX *opMa HeMpaBHJIbHad, HeOKAaTaHHaA, MOBepX- 
HOCTbh KaBepHosHas.*Ilo upeTy OHH He OTAMYAIOTCA OT I[BeTa BMelalonlero 
UX Wa. 

B paiione crannun Ne 323 skcnequuneli na cynHe «Akagemuk C, BaBuuoB» 
OOHNapyxKena NOABOLHAA ropa, BOSsBbIMAOUlaicA Ha ypOBHeM Ha Ha 2800 M. 
Ha KpyTom cKjone stoi roppl Ha rryOune 1250 M 3aueraeT PMHBCTHIM WI C 
HeOOJbIUHM KOHYeCTBOM (hopaMHHHdep HM C BKJIOUCHHAMH OMLABJICHHBIX, 
wHOra yruoBaTbIX OOJIOMKOB JaBbI YepHOrO HM Oyporo WBETOB, MaMeTpoM Jo 
'5—8 wm. Uerpipe NOMbITKH B3ATb MpoOy ocayKa C OCTPOKOHeYHOM BepuIMHBI 
/ropl, Haxogsuielica Ha rayOune 743 M, He yBeH¥aIHCcb ycnexoM: MHOvepta- 
'Tellb MpHxXoguN nycToi, C CHbHBIMM BMATHHAMH. OuyeBHyHO, OH Nomaqal B 
| cKasIbHble Nopoypl. YAasocb NOMYYIATh CileAbl TAMHUCTOTO CBETIO-AKeNTOTO Wa 
_ ¢ TpeMA OGJIOMKAaMH OMaBJIeHHOH aBbl WHaMeTPpoM JO 10 mM. 
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IIpennomaraetca, TO OOHapyxXeHHad 9KcHeqMIMeH Tropa mpeyctaBsser} 
co6oli aKTHBHBIM B HeaIeKOM TIpOWWIOM NMOABORHbIN ByJIKaH. 


UepHomopcKkax Hay4HO-9KCMepHMeHTaIbHad CTAaHILHA Tloctynusio 
VWuctutyT okeaHoulornu 6 XII 1960 
AxajemuH Hayk CCCP 
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of the Swedish deep-sea expedition 1947—1948, 8, Fasc, 1, Ne 1, Gétebcrg, 1958, } 
11L, Berthois, Ann, Inst, Océanogr,, 20, Dec., 1-—50, Paris, 1939) 4° 3 923 Van ics 
Ann, Inst, Océanogr., 84, Ne 91 (1958), %J.Bourcart, Bull, Inform, com, centr, 
océanogr, et étude cdtes, 8, Ne 2, 81 (1956), 44J. Bourcart, Bull. Inform, com, 
centr, océanogr, et étude cétes, Ne 8, (1955). 18 A. TI, JIucuusnnu, Tp. Uncr, oxeanon, 
AH CCCP, 19 (1956), 4°JI, JI. Bespyxos, B. MI, Wetreauu, Tp. Wucr, oxea- 
Hom, AH CCCP, 5 (1951), 147 A. TI], Tucunun, B. Tl. Wetreaun, Tp. Uucr, oxe- 
ano, AH CCCP, 19 (1956), 18 Mopcxow Araac, 11, TpyxTs! muposporo oxkeaHa, 1953. 
19M. E Hilmy, J. Sediment” Petroleeal Ne 25 09MObIy, 
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AHTOJOLH A 


H. B. JOFBHHEHKO nu B. A. ®@PAHK-KAMEHELLKHA 


HOBbIE JAHHbIE O TAK HA3bIBAEMOM AJIYUITUTE 
(ITpedcmaeazeno axademunom H. B. Beaoeem 4 XI 1960) 


AsyuiTut Biieppbie ycranospien A. E. Wepcmanom, onucax C. II. Monospm 
M TlepeofipeyeseH Hamu Ha OOpasitax u3 paliona r. AmyuiTbl Kak HeynopsoueH- 
Hoe cpacTaHHe —cMmecb JUKKHTa HW ruy_pocmoyp (1). 

CrycTaA Ba roja noce ony61ukoBaHuA Halle craTbu Obi CoOpan u uB3y- 
yeH HOBbIM MaTepHa: OOpa3sibl anyuiTuTa u3 Comneynoropcka (Kypy-y3eub) 
uc. [Ipuperuoro (Yckor) mexgzy Auymtoii 1 Cynaxom (Kpprm). 

B ComHeyHoropcke o6pa3itbl B3ATbI M3 BbIeMKHM HOBOFO mocce, re OOna- 
MaeTCA ACBPOJHTO-aplrIUMTOBbIN CIMUI TaBPHYeCKOH CBHTbI, pacceyeHHbIH 
MeJIKHMM KBaplIeBbIMH 2%KHIaMH C HaJleTaMH asyuTuta. Munepanusanna xKuI 
oueHb OefHaA, MOMHMO KBaplla HW asyUITHTa OObIMHO HET HHKAKUX J[pyrvX MUH- 
HepasoB. 

B c. IIpusetHom o6pa3ubl B3ATbHI H3 CCTeECTBEHHBIX OOHAKEHHM B YCKIOTCKOH 
Oanke. AwlymITHT BcTpeyaeTcA 37ecb TakoxKe B THJPOTePMaJIbHbIX KBapIleBbIX 
*KHIaX B BHUJe KOPpOYeK HM HaJeTOB TOJMMHOM B HECKOJIbKO MUJIJIMMETpOB. 

AmyuTut u3 CoumHeuHoropcKa mpescTaBaneT co6ol THMM4HBI JMKKUT. 
Ontwyeckwe cBolictsa ero Takue: N, = 1,568; N,, = 1,564; N, = 1,561; 
Nz —N, = 0,007. Yyanunenue nonoxutetbHoe. Yracanue aN, 15—19° 
(y "acTH KpucTanios a Nz) *. OntuyecKkad OPHeHTHpOBKa y OOJIbUIMHCTBa KpH- 
cTammoB b = N,, HO HeKOTOpad YaCTb KPHCTaJIOB HMeeT MHYIO ONTHYECKytO 
opuveHTuposKky b = JN, *. 

B Buse MpuMecH K OCHOBHOMY MHHepasly, OOpa3syxA Cc HUM HeynopxA,o¥eH- 
HbIe€ CPOCTKH, BCTpeyaeTCA MUHEepadl CO CJeAYIOULHMM CBOLCTBaMH: OecllBeTHHI, 


 yellyHuaTb, mokasaTenu mpenommenua: N, = 1,589; N, = 1,571; Ng — 


—N, = 0,018. Yq1HHenue oTpuatTebHoe. Yracanue c N, 1—3°. Onruyeckas 
opHentuposka N,~ | (001). 

Muepas-ipumecb BcTpeyaeTcA He BCera H B OYeHb HeOOJIbINOM KOJIMYe- 
cTBe. O6bIHO B HepBbIX MpoOax Cc MOBepXHOCTH OOpasIloB OH UpHcyTcTByer, 
a B Mocmemqyioulnx mpoOax u3 Oouee ryOoKUX yacTeH OOpasoB ero HeT COB- 
Ce€M HJIM Ke BCTpeyaloTCA TOJbKO eFoO CJIEbI. : 

B HeKOTOpbIX OOpasilaX KBaPUeBbIX XH, COMepKAalMX aJyIUTHT, OOHA- 
Py2KeHEI THE3a MHJJIMMeETPOBbIX Pa3MePOB, BBIMOJIHeHHbIe MHHepaJiIOM MOHT- 
MopuuiNoHuTOBOrO ‘Tula. Munepan GecuBeTHbId uM cilerka romyOoBaTblit, B 
MMMepCHOHHBIX TpemapatTax OeclBeTHBIi; CuJIbHO pasOyxaeT. Ontuyeckue CBOH- 
cTBa ero caenyromue: N, = 1,550; N, = 1,533; Ng—N,p = 0,017. YyanHe- 


_HMe MomoKUTeIbHOe. Yracanue upsAmMoe umn a Ng = 3—5°. OntTuyeckan opu- 


eoxTHpoBka N, ~ | (001). , 
B wacru ucceqOBaHHbIX MpelapaToB OOHapyKeHb! eAHHHYHbIe 3epHa KBap- 


ma, KapOonata, reMaTHTa HM KHHOBAapH. 


Kpupaad HarpeBaHua THMMYHA JIA JHKKUTa C SHJOTeEPMHYeCKHM actppekTOM 


Le) 
| mpu 640° 1 sk30TepMuueckHM 3acppeKTOM MIpH 950°. KomuuecTBo MHHepaoB 


ee 


* B oTom Culyyae MJIOCKOCTbh ONTHYECKHX oceii pacnoaraetca ~ |] (010). 
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MIpHMeceli HaCTOMbKO HHYTOXKHO, YTO MpHCyTCTBMe HX He yJlaBJIMBaeTCA Tep- 
MHYeCKHM aHasH30M. O HamHYHH CBUJeTeEMbCTBYIOT TOJbKO HeOONbIUIMe JOTIOU- 
HUT@IbHbIe H3rHObl KpHBOH HarpeBaHHA B OONACTH HH3KMX TeMMepatyp. 

PentrenopcKkad WudpakWMOHHaA KapTHHa MOKa3bIBaeT HaIM4YMe KaK OCHOB- 
HOrO KOMMOHEHTa JHKKHTa — HHH 7,0; 4,48; 3,55; 1,64; 1,31; 1,18; 1,033 KX, 
MapaMeTpbl 9eMeHTapHoH ayeliku cSn B ~ 7,1 kX, 6 = 8,93 kX. B suze 
IpHMecH IpHcyTcTByeT MHHepad ruypocmoguctoro Tuma — anHun 9,8; 4,9; 
2,56; 2,02; 1,48 kX. HegoctrarouHo sacna npupoga muHuu 14,7—15,0 kX. Bos- 
MOXKHO, OHA YKa3bIBaeT HA HaM4Me CMeIMAaHHOCIOMHOTO OOpa30BaHHA (?). . 

PeuTreHoBcKoe HcceqoBaHue Apyroro oOpa3ya u3 ComHeyHoropcKa jaso 
HECKOJIbKO HHbI€ pe3yJIbTAaTbI: BEPOATHO, B 3TOM OOPa3ile MbI HM€EM CMECb JHK- 
KHTa H MOHTMOPHJJIOHHTA. 

XapakTep OKpallHBaHHA CBHeTeIbCTBYeT O HaJIMYHH MMHEepasIbHOW CMe- 
CH: C MeTHJICHOBbIM TOJIyObIM CyCIeH3HA OKpaculacb B (bvOseTOBO-CHHHH U 
CHHHH IBeT, OT OOaBeHHA XJIOpHcTOrO KaJIMA OKPaCKa W3MCHHJIaCb B CHHe- 
rouyOyr1o, WO rowyOoH, Cc COJIHHOKHMCJIbIM OCH3HJHHOM CYyCNeH3HA OKpacHsacb 
B TpA3HO-rowyOOBaTO-CHHHH IBeT. 

Asyurut “3 c. [I[puBerHoro mpefcTaBaaeT co6ol JHMKKHT Cc 3Ha4HTeIbHO 
OOJIbUIMM KOJIM4eCTBOM MHHepasioB-lpuMeceH. OntuuecKve cBolcTBa ero Ta- 
Kuve: Nz = 1,568; Nm = 1,564, Np, = 1,561; N, —N, = 0,007. Yanune- 
HMe MOMO*KUTeIbHOe. Yracanue a N,, = 10—15°. Ontuyeckaa opHeHTMpoBKa 
Np | (001), Ng =b. 2V (+) cpegqnnn. 

Munepas-lipHMecb HMeeT Ooulee BbICOKOe FBYMPeOMIeHHe H 3aMeTHO Govlee 
HH3KHe moKasaTemM mpetomieHua: Ng = 1,562;.N, = 1,547; Ng —Np = 
=0,015. YanuHenne nouomutTetbHoe. YracaHve MOUTH MIpAMoe: a N, =3—d". 
Ontuyeckaa opventuposKka WN, | (001). 

B pxje MMMepCHOHHBIX IIpelapaTOB BCTpeyaIMCb eMHWHUHbIe 3epHa KBap- 


a, KapOoHaTa, reMaTHTa H KHMHOBapH. XMMMYeCKMH aHasH3 MpousBeseH aHa- 
autTukom VM. WU. Tumoceeson: 


Oxuceul SiOz AlzO3 FexO3 CaO MgO NasO KeO HeO- H2O+ Cymma 
Cogepxkanue, Bec, % 45,15 33,35 3,25 0,41 1,25 0,25 0,11 2,58 14,40 100,75 


KpuctTaWoxuMuseckad (opMya alyWITHTa 6e3 pacueHeHHA Ha KOMMOHeHTHI 
uMeeT cilemyroulMt BHA: Ko,o1Nao,94Co,92(Mgo,16F Co, 20/1314) [Sis,g2 Alo,is- 
Oj) 1(OH),-0,36H,O. Ho cpaBHexnuto 
C dopMyvioH, MpelwoxwKeHHOH HaMH 
paHee, OOpalijaeT Ha ceOA BHUMaHHe 
uHoe cooTHomeHHe Si wu Al u moBBI- 
WeHHOe COepwKaHHe HH3SKOTEMIIepa- 
TYPHOH BOA, YTO OObACHACTCA HHbIM 
0 COOTHOILMECHHEM KOMIIOHEHTOB: THKKH- 
0° 5-107 15 “20 25" 30 “35 “U6 45 50min, «TA, TAMPOCMONb H MOHTMOPHJIIO- 
HHTda. 
Puc, 1, Kpupaa Harpepanua xu * o6e3B0xKUBA- Tepmuueckut anau3 jam OueHb 
HWA aslywTHTa u3 c, TpuperHoro (Hapecka HHTepeCHy!O KpHBytO (cM. pu. 1) ¢c 
70 mr) YeTLIDbMA SHIOTEPMHYeCKUMH dtpek- 


TaMH IIpH Temmepatype 115; 550; 655 
fe} oe o o 
u 875°. [leppart sdcbeKT cBa3aH C BbIeuIeHHeM M@XKCMOeBOH, BTOPpoli — KOHCTHTY- 


i{MOHHOM BOJbI MOHTMOPHJVIOHUTA, TpeTuH sctbeKT OGyCOBeH BbI-eIeHHeM KOH- 
CTHTYWMOHHOH BOAbI AuKKuTa. UerBepTeli 2HOTepMuyecKHH scdpieKT Mepexo- 
AMT B 9K30TepMHYeCKHH stpeKT mpH Temnepatype 900°. Dru addexTE! xapak- 
TEPHbl JWI MOHTMOPHJVIOHHTOBLIX MHMHepaJlOB, IpHpowa UX elle HeOCTATOUHO 
usyyena. HeGonpmiol aHqoTepMuyeckuit sdpext mpu 240° ormeuaior y MOHT- 
MOPHJWJIOHUTOB, COep*KallHX B MOTJIOUNLEHHOM KOMMIeKce Ca, HM, Hakonell, pH 
Temilepatype 960° Ha6moqaeTca SK30TepMHueCcKHH acbdeKT MUKKUTAa, OO6yc- 
NOBMCHHBIT PaCKPUCTAIIM38alnell AMOP*USMPOBAaHHbIX MPOMYKTOB paciama. 

KpuBaad o6e3B0X%xKMBaHMA MOKAa3bIBAeT, YTO BbIAeJeHHe BOLI MPOHCXOLUT 
B ABa 9Tala: HEMHOTO MeHee OAHOH YeTBeEPTH BOJbI BbIAeIAeTCA MPH HH3KOH 
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_TemMlepaType c MakcHMyMomM mexmy 115—250°, octambHaad Boa BbIlenAeTCA 
B MHTepBase Mexgy 500 u 800°. Takum o6paaom, TepMHYeCKHH aHaH3 CBuJe- 
_TeIbCTBYe€T O HaJIMYHH TBYX MHHepaslOB: AHKKHTa HM MOHTMOPHJIVIOHUTA. 
PeHTreHOBcKoe HcceqoBaHHe NOKa3ao0 HaHUMe JMKKuTa HW CMeWIaHHOCJOLI- 
HOH asbl, MpesctTaBsalouleH coOoli ynopaqoueHHoe cpactaHue AMUKKUTa UM MOHT- 
-MopHusonuta. JImmuu quKKuTa: 7,1; 3,58; 1,98; 1,648; 1,033 kX. Jlunun ruy- 
pocmogpl: 9,8; 4,88; 2,53; 1,49 KX. Jlunun cmMemannocnolinoli cbaspr: 14,1; 
17,6; 28,5 kX. Cmemannocaofnniit MHHepasI JaeT CepHIO YCJIOXKHEHHBIX 6a- 
3aJIbHBIX pedaekcoB (001—0016) c napamerpamu c Sn Bf = 28,5 KX. 
PenTreHorpaMMBbl, CHATBIE Cc ecTeCcTBeH- 
HbIX OOpa3yoB HU OOpasiloB, HAaCbIIeHHbIX 045 


STHJICH-PIMKOJICM, [OKa3bIBalOT COOTBeT- 040 
CTBCHHO YBeJIMYeCHHE = MEXKIIIOCKOCTHEIX 035 
' paccTOAHHH cCMellaHHOcOHHOH asp. Ha 030 


_ peHTreHorpamMMe oOpa3ila, HarpeToro 70 | 025 
600°, MHHHM QuKKHTa He OOHnapyxKeHHT, ~2~ Qz0/ 
M@XKIVIOCKOCTHbI€ PaCCTOAHHA CMeaHHO- ~ gy7s 
CAOHHOHM (a3bl 3aMeTHO YMEHbIIMIHCb. Q10 
Peakima c opraHwyecKHMH ,{Kpacute- 
JIAMH: C MeTHJICHOBbIM TouYyObIM cycreH- ye ST a TTT ee 
3HA OKpacHslacb B (PHOJeTOBO-CHHHH UBeT, he Meo eae bah 
OT ROOaBJIeHHA XJOpHcTorO KasHA OKpac- 
Ka H3Me€HWacb B CHHe-rowyOyto AO rouy- Puc. 2. Cnexrpootomerpuseckast KpH- 
_ OOBATO-3eNeCHOH, C COJAHOKUCJIBIM OeH3H- Baa aslylITHTAa H3 C, se alana is 
AMHOM CYCIeH3HA OKpacusacb B rpsA3HO- Pe er men: 
rowy60BaTO-cHHHli IBeT. nenossiit rosy6oii) 
CnekTpodotometpuyeckad KpuBas (cM. 
puc. 2) oTmMuaeTCA OT KPHBOM 4HCTBIX 
MHHepasOB FpylMbl KaOMMHUTA H rpyMibl MOHTMOpHIoHUTa. He umeeT cxog- 
CTBa OHA H C KPHBBIMH FHApOcMOAUCTIX MHHepamoB. Bce 9ToO cBUseTeJIb- 
cTByeT O HaNMYHM MMHepasbHOM CMeCH. 


Puc. 3. Anymrut, JiByxcTyneHYaTad WeJOO3HO-YrONbHad PennKa, 
7 12 000 x 


| QNeKTPOHHOMMKpocKonuyeckHe CHUMKH CeaHbl B Muctutyte see 
PYAHBIX MecTOpoxKAeHHH, MeTporpaduu, MMHepamoruu HM TeoXHMUH AH C s 
TO MeTOZy pemINK (BYXCTYMeHYAaTHIC 1eMIOMO3HO-yTOJIbHBIC peruku) *. 


KH 
* ApTopbl BbIpaxKaloT OlarogapHocts LP. C. [pumaenko 3a CHUMKH, 
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OuM NOKa3bIBaloT IICeBJOreKCarOHa/IbHble JMCTOUKH AMKKUTAa (pric. 3) HM ilake- 
Tbl JIMCTOUKOB B TOMepeYHOM CeYeHHM, Me?Ky KOTOPbIMM BbICTYMalOT MerKIa- 
KeTHbI€ HeMpaBuJbHOit CPOpMbl OOpasoBaHUA, BEPOATHO MpHHaWerxKalljHe MOHT- 
MopHswioHuTy (pc. 4). 

PesioMupys! U310XKeHHOe, B JOMOIHeHHe K HalMM Npe@KHHM BbIBOZaM Oo: 
ipupoge amyuiruta ('), MOY¥KHO CKa3aTb Cilefyionlee: aulyWITHT ABMIAeTCA HUS- 
KOTeMMepaTyPHbIM THYLPOTeEPMAJIbHbIM OOpasoBaHueM M MpelcTaBsAeT codoli 
MHHepaJbHy!0 cMecb. [aBHbIM KOMMOHEHTOM STOH CMeCH ABJIAeTCA AUKKUT, 
BTOPOCTeNCHHbIMH KOMMOHEHTAaMM — CMellaHHOCMOHad casa AMKKMT-MOHT- 
MOpHJIOHUTA (yMopsAqoyeHHoe cpacTaHHe) HM ruqpocmoyza, o6pa3y1oulan He- 
yMoOpaqoueHHoe cpacTaHve C JMKKUTOM. Bo3sMOxHO, B HEKOTOpPbIX cAyaasix 


Pue. 4. Anymrur. JIpyxctynenuataa meJ0703HO-yrobHad pen- 
mmKa, 10 000 > 


UMeeTCH MH YMOpsAOVeHHOe cpacTraHHe JMKKUTa WM PHPOCJIOMbI, O YeM™ MOxKeT 
CBUJCTEIbCTBOBATh HaIHaHe Oa3aIbHbIX OTPaxKeHHH C MeKIVIOCKOCTHBIM pac - 
etronnuem 17—17,8 u 23—24 kX. 

CmemtaHHocioHHad ctba3a BcTpeyaeTCH peKO, 3HAYHTeIbHO Yale MpHcyT- 
CTByeT IIpHMecb ruppocmogzH. KomwuecTBO MHHepasoB IipMMeceH HeBeAHKO, Hi 
TOJIbKO B €QHHHYHBIX OOpa3zllaxX OHO JOCTHTaeT JeCCATKA MPOMeHTOB. 

O6pa3oBaHHe JMKKUTA MponNcxXo_MO B TruApoTepMaJIbHy!o asy, cMeLllaH- 
HOCJIOHHbIe KPHCTaJWJIbI H THApOcTOa, BEpOATHO (?), BOSHHKIM TIpH mporec- 
CaX BbIBeETPHBaHHA. 

M3yyenublli HaMM aJIyIITHT HECKOJIbKO HaNOMWHaeT aHaJIOrM4Hble KaoJH- 
HHTOBbIe OOpasopanua SnoHuu, KOoTOpble Cyyo (*) paccMaTpHBaeT Kak CMeLIaH- 


HOCJIOHHbIe CpOCTKH KdaOJIMHUHTOBOTO MMHepasda WU PHMOTeETHYeCKOTO aJIKOMHHH- 
€BOro XJIOPHTa. 


XapbKoOBCKHH rocyfapcTBeHHbIi yHUBepcHTer Tlocrynuio 
ym, A, M, Toppxoro 2 XI 1960 


JleHvurpayckuh rocyfapcTBeHHblit yHHBepCcHTer 
um, A. A. )Kyanopa 


HMTHPOBAHHAS JIMTEPATYPA 


1H. B. Jorspunenxo, B. A, ®panKx-Kameneukul, JAH, 105, Ne 3 
(1955). * T. Sudo, Mineralogical, Study on Clays of Japan, Tokyo, Maruzen, 1959. 
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PEOXHMHA 


B. B. MOKHEBCKASA 
MAPIFAHELL B BOXE 4EPHOFO MOPS 
(ITpedcmasaeno axademuxom H. M. Cmpaxoesim 6 XII 1960) 
B JUMTepaType OYeCHb MaJIO cBeyleHHi O COJe€p#KaHHH MapraHila B BOJaX MO- 


peli Coperckoro Coosa. Hamu mpoperenbt ucceqopaHua mo pacnpeyemennio 
pa3JIM4HBIX POpM Maprania B Boye UepHoro mops. Uccexgopanua mpon3Bo- 


JWMIMCb B ceHTAOpe 1958 r. B 3anaqHOi YacTH MOPA Ha SKCHeEAMMMOHHOM cyI- 


He «Akajemuk C. VW. Basunos». IIpo6nt mopckoli Boab coOpanbl ua 8 cTaHIMAX, 
3 M3 HUX pacMO/OKenbl B r1yOOKOBOAHOM YaCTH MOPA, OCTaIbHbIe Ha MeJIKO- 
Bogbe Oyecckoro 3saiuBa, y Kppimcxoro 6epera (Tpapeps r. Esnatopus) u B 
yetbe p. Jlynait. 

Wompsysctb cooTHomeHvem = Mrgan = (Mngap + Mipacrs)man —+ (Mnsss + 
-|-MMpacrs)opr, WYTEM COOTBETCTBYIOMIUX paCcueTOB, Mbl MOy4¥aeM coyepxKanue 
MapraHlla B MOPCKOH Boe MO OTAeMbHBIM ero copMaM. 

IIpamym XMMMYECKUM AHaJIM3OM OMpeseAeTcA BaJIOBOe CofepxKanue Map- 
Paula B MOPCKOM Bose, KOJIMYeECTBO pacCTBOPpeHHOrO MHHepasbHOrO MapraHiia, 
CYMMa MHHepasIbHOrO (pacTBOpeHHOrO H B3BeIIeHHOFO), CYMMa paCTBOPeHHOrO 
(OpraHwyueckoro HM MHHepabHOrO) H cosepxKaHHne MapraHlla B BUE KOJIJIOMHbIX 
coeyIMHeHHH. 

Jina XuMuyeCKOrO aHaiH3a UcnOb30BaHa MeToguKa Uylxo (') u Kopone- 
Ba (7) c HeOOJbUIMMH H3MeCHEHHAMH B OTJCIbHBIX Ollepalmuax. BamoBoe coyep- 
“Kane MapraHlla oMmpeseiaoch B HaTypabHOM mpo6e MopcKOl BosbI MocMeE 
o6pa6oTkH ee B aBTOKNaBe, MO MeToLy, paspaS6oTtaHHomy ApmctponroMm (°) 
A *Keslesa. 

HenocpemcTBpeHHo Ha OopTy cyfHa aHasMTuYecKad paOoTa 3aK0UaaCb 
B OCaKeHHM THApOOKHcH MapraHua MpH noMomM eqKoH menoun. KowseK- 
TOPOM IIpH. 9TOM CAyKUNa PHpOOKHch MarHus. OcarxkeHHe MpOM3BOAMJOCb 
U3 HaTypaibHoH Mu dusbTpoBaHHOM Yepes MeMOpaHHbI cburbtTp Ne | MopcKol 
Bogbl. KomiougHblit Mapranell ocaxkjaJica MHbIM cioco6om. PacTBopoM OuKap- 
Oonata Hatpua pH josogusca Jo 8,5, H B KadecTBe KOJIIeKTOpa MCMOIb30Ba- 
aCb THIPOOKUCh asIOMHHUA, NWOlyyaeMad Mp BBeeHUM HACbILeHHOTO pac- 
TBOpa AJIIOMO-KaJIMeBbIX KBACIIOB B HCIIbITyeMy10 Mpooy. B sTHx ycOBMAX PHI- 
POOKHCb asIOMMHUA yBeKaa Cc COOOM TOJIbKO KOJMONAHbIC CoeqMHeHHA Map- 
raHla, OCTaBIAA B pacTBope JBYXBaJICHTHbIe COeMHeCHHA STOO 3JIeMeHTA. 
)KugKocTbh Hal, yIWIOTHEHHBIM OCaqKOM yalAacbh JeKaHTalvel, ocayqoK C He- 
OOMbIIMM KOMMUeCTBOM OCTATOUHOH XKUAKOCTH MepeBosMJIcH B CKIAHKY eM- 
KocTbIO oKo0 100 Ma M B TAKOM BHe XpaHuica NO KoHWa 9KcHeqNUHH. Bee 
JaNbHehMe onepalluu MO onpesetenulo MapraHita MpOusBOAMWIMCh B CTAaIlHO- 
HapHouw maOopaTopun. 

Tlauuble lo paciipeserenuio pasiMuHbIX (OpM MapraHlta Ha rlyOOKOBOLHBIX 
CTaHIMAX MIpHBeseHbI B TAO. 

B ormuane of xKesesa, cyuecTBylonlero B UepHom Mope rvlaBHbIM OOpa3s0M 
B BUAe TOHKOM MeXaHWUecKOl B3BeCH, 3HaYUTeIbHad NOA Mapranta MpucyT- 
CTBYe€T B YCPHOMOPCKOH BOZe B BUe PACTBOPCHHHIX NBYXBAJICHTHBIX COCAMHC- 
Hui. Tloapienve pacTBOpeHHbIX JBYXBAJIeCHTHbIX COeJMHeEHHH MapraHila MpH- 


| ypouenHo K cepoBogopogHol sone. Kak npaBuso, MaKCHMaJIbHoe CoeprkaHHe 
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Ta6aunna f 


Conepxanue pa3inunblx :opM MapraHia B Bose UepHoro Mops 
(B MusguurpamMax Mn ua 1 7). Cexta6pp 1958 r. 


are a a 

fe) re | a 3) = 

E a 3. 2 a S 

No craHuuu; ray6una; = Ms z oi ; ; ; 

KOOPAHHATbI 0 = = = i G 5 r c 

a. a = 2 fe) ° ts a o 

= ics} fs; =] S (=| [=] S S 

aS = = = Pe: = = = z 
Ne 175, woro-3an. YacTb; 0 | 0,025 | 0,007 | 0,000 | 0,048 | 0,000 | 0,000 | 0,000 | 0,018 
mr. 2400 M5, @==42 747453, 50 | 0,007 | 0,007 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 
A=30°18 100 | 0,080 | 0,000 | 0,004 | 0,076 | 0,000 | 0,000 | 0,004} 0,076 
250 10,045 | 0,004 | 0,033 | 0,000 | 0,011} 0,000 | 0,033) 0,044 


200 | 0,207 |0,000] 0,174 | 0,029 | 0,004] 0,000] 0,174] 0,033 
500 |0,504| 0,033 10,457 | 0,001 |0,013}0,000|0,457 | 0,014 
| 1000 |.0,334 | 0,046 | 0,304 | 0,000 | 0,044 | 0,000] 0,304] 0,014 
1500 |0,34010,000!0,280}0,020/0,040| — | — | 0,060 
2000 | 0,180] 0,003 | 0,170] 0,007 | 0,000 | 0,024} 0,146 | 0,007 
2100 |0,280|0,00010,280 | 0,000 | 0,000 | 0,000 10,2801 0,000 


No 479, toro-aam, aacrp; 0 |0,019|0,006 | 0,000] 0,013 10,000} 0,00010,000] 0,013 
ra. 1320 mM; @=43°23, | 400 |0,006 | 0,006 | 0,000 | 0,000 | 0,000 | 0,000] 0,000 | 0,000 
1 = 30°02 200 | 0,004 | 0,004 | 0,000 | 0,000 | 0,000 | 0,000} 0,000} 0,000 
300 | 0,008 | 0,004 | 0,004 | 0,000 | 0,000 | 0,000) 0,004 | 0,000 
500 | 0,373 | 0,003 | 0,080 | 0,277 |0,013| 0,016 | 0,064} 0,290 
750 | 0,375 | 0,004 | 0,333 | 0,024 | 0,017 | 0,038] 0,295 | 0,038 
4000 |0,304 | 0,000 | 0,300 | 0,000 | 0,004 | 0,072 | 0,228! 0,001 
1320 | 0,500 | 0,234 | 0,125 | 0,033 | 0,114 | 0,035 |0,090| 0,144 


(myTb) 

No 4194, cepepo-3an. 0 | 0,000 | 0,000 | 0,000 |0,000}0,000} — = | 0/000 
yuacTb, TpaBep3 r. Esna- 100 |0,016 | 0,024 |} 0,495 |0,000}0,000; — = 10,000 
TOPHH; ra. 1868 ™M; 300 | 0,392 | 0,000 |0,392|0,000}0,000); — 0 , 000 
= 44 10052 ee Oke 500 | 0,388 | 0,014 | 0,358 ]0,010}0,006} — 0,016 
750 | 9,370] 0,000 | 0,339 |0,006|0,025) — 0,031 

1 1600 |0,350}0,004]0,30410,010|0,032} — 0,042 

1500 |0,35010,004| 0,302 |0,028]0,016} — 0,044 

| 1880 |0,32410,000 '0,301 10,023 | 0,000 —= 0,023 


9TOH opMbl MapraHila (fo 0,5 mr Mn ua | a1) copnayaeT c BepxHel rpaHuueli 
Ce€pOBOOpOAHOH 3OHbI, 3aTeEM HaOsOMaeTCA MocTeNeHHOe yOblIBaHHe MapraHila 
c rayOuHoH. B mpugoHHbix coax UepHoro Mops cofepxKaHve pacTBopeHHOoro 
J\BYXBaJIeHTHOrO MapraHia yMeHbiuaetca go 0,10 mr/n. Takum o6pa3om, oc- 
HOBHOe KOJIMYeCTBO MapraHlja, NocTynatuee B BOoZY UepHoro mops, BoccTa- 
HaBJIMBaeTCA B BeEPXHEM CJIO€ CeEPpOBOZOPOAHOH 30HbI, OKHCJIMTeJIbHO-BOCCTAaHO- 
BUTEJIbHbIM MOTCHWHa KOTOPOH paBeH MpHOiH3uTeIbHO — 0,1 B. 

Jlouia Mapranlla, CyllecTBylollero B BUC MHHepasbHOH B3BeCH, HeBeMKa — 
MaKCHMaJIbHO OKON0 0,02 mr Mn ua | a, 4To cocTaBaeT OKOO 4% OT BaOBO- 
ro cOJepKaHHA Maprania B MopcKOH Boe. MapraHen B Bue MMHePasIbHOli 
B3BeECH PaclipeleleH MO BCelt TOME BOAbI C HEOOJbUIHM yMeHbIeHHeM B TvIy- 
OMHHBIX CJIOAX. 

B nopepxuoctHol 100—200-metposoli Tome BOAbI B3BeLIeHHbIM MapraHell 
IpeoOlaqaeT Ha, pacTBOpeHHBIM, T. €. B KHCAOpORHOH 30He OCHOBHO cbopMoti 
CYULeCCTBOBAaHHA MapraHil{a CTaHOBHTCA TOHKad Me@XaHWuecKad B3BeCb, B BHe 
KOTOpOH MapraHell TlOcTyMaeT C Pe4YHbIM CTOKOM B MOpCKy!O BOJY. 

Cojlep>kaHne MapraHila B Bue OPraHHYecKHX B3BeLICHHBIX BeeCTB KOVIe6- 
JleTCA B Mpenetax oT 0 yo 0,2 mr Mn ua | a. Pacnpenesenue ero lo BepTuKaH 
He MOKa3bIBaeT ACHOH 3aKOHOMepHOCTH. 

PacTBopeHublii OpraHuyecknit MapraHell MpHypoveH K MpoMexyTOUHDIM 
ratyOuHam (or 500 go 1500 m) u KomuuectBo ero B cpeqHem pasHo 0,04 mr Mn 
Ha | a. Mapraner B Buye KOnMOUAHO! cbopMbI OOHapy2xKeH TakxKe B Govlee ray- 


Ookux clonx Uepxoro mops (500 mM u rayOxKe), KOHWeHTpallHA ero He IpeBhi- 
maetT 0,07 mr Mn ua 1 ao. 
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Becosoe OTHOIIeHwe MapraHla K >xxKeNe3y B BepxHHx 300 Mm coctTaBjaser 


BemmuMHy 1:6, Onuskyio K oxKeaHckoli (1:10), Ho B Gonee ruryOokux 


(eere = 6.) H3MCHACTCA B CTOPOHY OOWJbUIeH KOHWeHTPalMH Mapranua 
Gere — 6:1). 


B MemKOBOIHOM palione Ojecckoro 3amuBa HB MpHOpeExXHbIX BOsaXx Kppima 
(rpapeps r. Epnatopun) coqepkanue Mapranua B Bue pacTBOpeHHBIX MHHe- 
PaJIbHbIX COC¢AMHEHUH MpezebHO Mam0—oxko100,005mr Mn ua 10; Bo B3BeIIeHHOM 
COCTOAHHH H B Jpyrux dbopMax MapraHel He OOHapyxen. 

B mpo6e Bobi, oTOOpanHolt B yctbe p. Jlynali, Mapranen IIPHCYTCTByeT B 
BHe MHHepasIbHOK B3BecH — Jo 0,04 mr Mn ua | au B Bue pacTBOpeHHBIX MU- 
HepaJIbHBIX coequHeHHH — oKoO 0,003 mr Mn ua 1 a. 

Cepopogopoquan 3ona Uepnoro mops” mpercrapaser co6oli yHukasbubiii 
pesepByap, KOHUeCHTPHPyIOUMH B CBOE TOME JBYXBaJIeHTHbIeC COeIMHeHUA 
MapraHua. Ilo cogepxanuto Maprania UepHoe mMope cToHT Ha MepBoM Mecte, 
MOCKOJIbKY KOHUCHTpalluA MapraHla B HEM Ha [Ba MOpsAKa BbIe BCeX H3- 
BECTHBIX B HaCTOAee BPeCMA BeHYMH WIA OKeaHcKHX Boy. Tlomyuenupie Hamu 
pe3yJIbTaTbl 3HAYHTeEIbHO MpeBbIaloT Te WHpbl, KOTOPLIMH OMepHpoBasH oO 
HaCTOAMero BpeMeHH UccAeqoBaTemH UepHoro mops. Cxonuunyes (*) cuuraer, 
4TO COOMA KOHICHTPallMA Maprania LocTuraer B cpequem 0,005 mr/n. Sto cupa- 
BeJJIMBO TOJbKO JIMUIb IH BepXHeH KHCIOPOAHOH 30HbI; B CepoBOOposHoli 
30He, KaK MbI yCTaHOBHJIM, KOHIICHTpallMA MapfaHila pe3KO MOBbIIaeTcA — 
no 0,5 mr/a. 

HakonseHve MapraHita B YepHOMOPCKOH BOJe MpesonpeseAeTcA peyHbIM 
CTOKOM, BbIHOCAINHM 3Ha¥HTeJIbHbIe KOJIMYeCTBa MapraHlia, PiaBHbIM O6pa3som 
B BHJe KOJJOMAHBIX reweH rHApooKuceli (°), KOTOpble B a9pOOHbIX yCJOBHAX 
mp pH oxono 8—8,5 JomKHBI COCTOATH, B OCHOBHOM H3 TH paTHpoBaHHO!i 
mpyokucw Mapranua MnO(OH):. Tugzpat yByokucH MapraHita wacTH4HO yTHIH- 
3HpyeTcA MHTOMIaHKTOHOM B BepXHHX CJIOAX BOMbI, YACTHYHO NorpyxKaercA 
MO], BIIHAHHEM CHJIbl TARKeCTH B TIYOHHY, MOCTHraA CepOBOAOpOAHOH 30HbI. 
B ycaoBuAX BOCCTaHOBHTeIbHOH cpezbl, mpH pH oKono 7,7—7,8, ruapaT ABy- 
OKHCH MapraHlla MepeXoOHT B paCTBOPHMble JIBYXBaJICHTHble COeHHeHHA. 

OTMHpalollHit (PUTONJIAaHKTOH TaKKe ONYCKaeTCA KO HY, IpOXOANT a9poOubii 
HM aHaSpOOHBIH CIO U, MOCTeMeHHO pa3maraAch, MHHepaJH3yerTca. 

B cepoBomopoxqHoH 30He MapraHell MHHepaJIbHbIX H OpraHHyecKHX CcoesH- 
HeHHH BOCCTaHaBJIMBaeTCH JO JByXBaJieHTHOrTO cocTOoAsHHA. CKkonuunnes (°) 
CUHTAeT, UTO OKHCJIMTCbHO-BOCCTaHOBHTeIbHBIM MOTeHWMal CepoBoxoposHon 
3OHbI MOSBONIAeT MpemNonaraTb HamHune KapOoHaTOB HU CyJIbPUOB. 

B He6ouplmiol joe MapraHell cyllecTByeT B CePpOBOJOPOAHOH 30He B BUIIe 
OpraHw4eckHx B3BeceH H OpraHHuecKHX PaCTBOPeHHbIX COeHHEHHH. 

M3yyenve reoxuMuu Mapranya B UepHom mope uMeeT ocoObIH MHTepec, NO- 
CKOJIbKy 3TO Mope OTJIHUAaeTCA CIelMpuYeCKHM XapaKTepOM CyIMLeCcTBOBAaHHA 


WH pactipemeneHuaA pa31HuHBIX (OPM MapraHila, OTIHUHBIX OT [pyrux BO- 
JOeMOB. 


VWuctutyt okeaHoulorHu Tloctynuao 
AxkajlemHH Hayk CCCP 30 XI 1960 


7 UMTMPOBAHHAA JIATEPATYPA 


eee vii KO; TUX,..11,,20.3 (1938)... * Fe Kowrotet i), Acta Chem, Scand., 
No I Aotn. 5 Ee ae mstrong, J. Mar, Biol, Assoc, 36, Ne 3 (1957). 
4B. Skopintsev, General Assembly at Helsinki July—August, 1960, Gcteborg, 1960. 
5M. A. T naroaesa, C6opy, K nosHaHHio AnareHe3a OCaKOB, 1959 §® 5B. A. CKo- 
nuuwmes, JIAH, 108, Ne 6 (1956). 


1447 


Jloknagm AkKawqeMUM HaykK cCcCcPr 
1961. Tom 137, Ne 6 


HHTOJIOVH 1 
JI. B. JIEBMHCOH u JI. 1. H3AKOBA 


M3MEHEHHE COXEP)KAHHSA PHK B MOTOPHbIX HEPBHbIX 
KJIETKAX CALLYPHORA ERYTROCEPHALA B 3ABHCHMOCTH 
OT PASJIMUHOrO HX ®YHKUMOHAJIBHOTO COCTOAHUA 


(ITpedcmaeaexo axademuxom E. H. Haeaoecxum 6 XII 1960) 


MyHKWMOHabHO-rucToxuMuyeckoe usyyeHHe PHK B HepBHBIX KJleTKax 
‘Pa3JIMYHbIX MO3BOHOUHBIX %KHBOTHBIX NOKa3asl0, TO ee COJepwKaHve 3aBUCHT 
OT HHTe€HCHBHOCTH cilemudpuyeckoH yHKUHH. 

IIpu ocyulectBmeHuu cneuupuyeckKoH yHKUMH HePBHbIX KJIeTOK pacxo- 
myetca Oenok (71,2"), cuHTes KoTOporo, Kak u3BecTHO, cBa3aH c PHK (?,"*). 
B pesyibTaTe MbIleYHOrO YTOMJICEHHA, aKyCTH¥YeCKOH TpPaBMbIl, paslpaxkenuA 
HepBa 3JIEKTPHYeCKHM TOKOM IIPH H3MCHCHHH AKTHBHOCTH JBYWKCHHA 3aposblila 
Ha pa3HbIX 9TaMaX pa3BHUTHA, B COOTBETCTBYIONLMX YYBCTBHTeCIbHBIX MH JBura- 
TeJIbHbIX HEPBHBIX KJleTKaX M3MeHHeTCA KOHWeHTpauuA PHK (7,3,9~9,27,2%, 
(sd ete 

Gamaueli HacToAel padoTbl Obll0 M3y4eHHe H3MeHeHHA KOHICHTpallHu 
PHK B MotToneiipoHax GOecnO3BOHOUHBIX XKUBOTHBIX (myxu Callyphora erytro- 
-cephala) Ha pa3HbIX 9TalaX pa3BHTHA HW Mp pa3sIH4HOH MHTCHCHBHOCTH cie- 
muduyeckoH yHKIMH. 

V3mMenenHuve B MepudepuyecKoM Mole MHHepBalluH Yepes HepB CKAa3bIBaeT- 
CA Ha pa3BHUTHH HHTCHCHBHOCTH (byHKUMH WeHTpa, OTKya OH GOepeT Ha- 
yano (17). 

Ilostomy MbI H3y4uuIH comepxanve PHK B yBuraTebHbIX HePBHbIX KJIeT- 
KaX TIpyHOrO TaHriua, MHHEPBHPYIOWHX MyCKyJaTypy KpbiibeB uw Hor: 1) 
y MYX, HaXxoOAUluxca elle B NylapHu, Mepe CaMbIM BEIXOJOM H3 HeMo, T. e. 
He JIBHrapuiuxca; 2) y MyX BCKOpe Mocuie BbIXO.a M3 HyMapuHa, Kora OHM elle 
He JleTaioT; 3) y MYX, KOTOPbIX MbI YTOMMIAIM, 3acTaBsIaa MHOTO JeTaTb; 
4) y MyX, KOTOpble Nlocle YTOMJe€HHA BHOBb JleTaIu C OObIMHOM MHTCHCHBHO- 
CTBIO. 

B rpyHOM raHrauuM MyX pacnoJoxKeHbl HEPBHbIe KeTKH JByX OCHOBHBIX 
THNOB. Bo-MepBbIX, 9TO YHHMOJIAPHbI€ JBUFaTebHbIe HelPOHbI, eMHCTBeH- 
HbIM OTPOCTOK KOTOPbIX BLIXOJMT 3 TaHTVIMs! H WeT K MbIUMLAaM. OHM pacmoso- 
*KEHBI TlaBHbIM OO6pasoM B Mepeswel HW 3aqHel OoKoBbIx rpymmax (4,?°). Moto- 
HeHPOHbI MpeQcTaBAIoT COOOM OUeHb OONbUIMe KMETKH C KPYIIbIM HIM OBasIb- 
HbIM CBETJIbIM AQPOM, COepKallMM MasO XpOMaTHHA HM OHO 6OMbINOe APbIL- 
KO, HM OOJbITHM KOJIMYCCTBOM MeIKO3ePHUCTOH OasopubHOL WATOMMASMBI. 
Turpouya onu He cojepxKat. Bo-BTopbix, 3TO MemKHe aCCOMMaTHBHBIe WIM KO- 
MHUCCYPHble KJI€TKH C KPYIJIbIM AXPOM HM Y3KHM OOOKOM WHTOMMA3MbI, YacTO 
JiexKallve B OCHOBHOM Heliponuue. JItwepce °°) RemHuT HX B 3ABHCHMOCTH OT Be- 
JHMYHMHbI Ha JBe PpylliE. 

Ipyquple ranriuu dukcupoparucb cmecbio Tenmu uv 3anuBamHch B Mapa- 
dun. PHK sBpiapaanacb mo Metony Bpaue. Jlua co3qaHua BO BpeMa OKpacKH 
METHJIOBBIM 3eJICHBIM M MHPOHHHOM OJUHAKOBbIX YCOBUi Cpesbl raHraveB MyX 
Ha pasHbiIxX CTaqMAX Pa3sBUTHA WH HAXOJAULMXCA B PasIMYHbIX yCIOBHAX HakJIe- 
HBaIMCb Ha OHO TIpeMeTHOe cTeKIO. 
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Puc, 1. HykmevHoBble KHCJIOTHI B MOTOHeHpoHax Callyphora 
erytrocephala,.Muxpodotorpadua B yJIbTpactbuosIeTOBEX 
Jty4ax(265 mu), @— YTOMJeHHBIe HaceKombie; 6 — KOH- 

TPOJIbHBIE +HACeKOMBIe 


JAH, T. 187, Ne 6, Jlesuncon 


; Motouetipoubi rpyqHoro rauriua MyX mepeg caMbIM BBIXOLOM UX 13 lyta- 
PUA comep»xKat MHoro PHK, wuronia3sma M A{pbIKO HX OKpaluMBaiwrTcs 10 
‘YuuHa B ApKo-Kpacubiit weer. [locate oOpadorkH cpesoBn pHOoHyKsea30i mupo- 
‘HUH He OKpallMBaeT HM IWMTONMA3MbI, HA AJpbuUKa. 

B KjleTKe BUHO OoublIOoe KOMMUeECTBO MeNKUX 3epeH HM TIbIOOK pa3HOH Be- 
JIMYMHI MW CPopMET, PaBHOMEPHO 3alIOJIHAIOWLHX BCIO I[MTONMNa3sMy HM OKpalliMBalo- 
faxes MO YHHa B KpacHbIit useT. B motonefipowax, Kak MB Apyrux HepB- 
HbIX KJI€ETKAX MYX, HET THrpousa. 

B A[pbiuke Take HaGmOqaeTcA BbICOKaH KonWeHTpanua PHK. 

B Teveuue 1,5—2 wac. mocae BbIxoya “3 MynapHaA MYyXH elle He cnocoOHI 
‘K MowleTy MU MepeyBuratoTcaA Np Momo Hor. Konyentpanua PHK Bb yutonsas3- 
Me H APbILKe MOTOH€MPOHOB TO/IbKO HeMHOTO CHWKAeTCA TO CpaBHeHHIO Cc 
MipeAbiyieH ctayuel. Hexoropoe yMenbuenue Konnentpauun PHK cpasano, 
‘TIO-BHMMOMy, C AudepenitMpoBKoH HepBHEIX KJeTOK B Mpolecce pasBUTuA 
MYXH. 

___Uepes 2 yaca nocue BbluynieHua MyXH HauuHaloT seTaTb. Cozepxanue 
PHK B ux MoTOHelipoHax B 9TO BpeMA B OOMLEM He MeHseTCA. 

_ Ecan xe MyX YTOMJIATb (MbI NOMelaJIM UX B MPOBOJOYHBIH Kapkac, 3aTA- 
HYTbIM MapJIeH M 3aCTaBAJIM MOUTH HelpepbIBHO JeTaTb B TeYeHHe 4aca-Mowy- 
Topa), TO cofepxaHue PHK B wuTonma3Me HM AJpHIIKe CHIbHO CHW2KaeTCA, H 
mo YHHa OHH OKpalliMBaloTcA B GJIeqHO-posoBbIli Ber. 

Viutepecuo OTMeTHTb, 4TO KOHWeHTpalua PHK cumxkamacb TOMbKO B MO- 
TOPHBIX HePBHbIX KJleTKaX. B MaJIeHbKUX aCCOMMATHBHBIX KJIGTKaX HHTCHCHB- 
‘HOCTb OKpacKH 110 YHHA OCTaBalaCb Ha MpexXHEM YpOBHe. DTO elle pas M0Ka- 
3bIBaeT, YTO CHHKeHHeE KOHWeHTpanHH PHK B MoToHelipoHax ObIIO BBI3BaHO 
MCTOULCHHEM KJIETOK BCJICCTBHeE JJIMTeEbHOTO YTOMJICHHA HHHeEPBUPyeMbIX MH 
_ MBILLUIL. 

Bbli0 MpousBeyeHo cpaBHeHHe KomMuectBa PHK B moToHelipoHax Myx, 
KOTOPBIX YTOMJIAJIH, MO cpaBHeHwiIo c oOpnmHbIMH. H.B. Heuaesa, 
0 HallieH mpocbOe, ¢C MOMOMIbIO YAbTpaPpuoeTOBOH UWMTOPOTOMeTpHH oMpe- 
qeiuia onTHueckylo muoTHocTb PHK 8B WuTommas3Me MOTOHEMPOHOB MyX, KOTO- 
PbIX SKCIEPUMeHTaJIbHO YTOMJIAJIM, H MyX TOO %e BoOspacTa, HO He MosBepr- 
HYTHIX SKCMePHMeHTaIbHOMy BO3selicTBHIO (cloco6 oOpaGoTKH u aHaJH3a 

cm. (*)). 
-  OKagasocb, 4TO y KOHTPOJIbHbIX MyX CpeqHAA ONTHYeCKad MMoTHOcTh PHK 
"B IHTOMMasMe MOTOHeMpoHOB cocTaBrsadta 0,33-+0,02, a y OMbITHBIX TOJbKO 
0,024+0,01 *. Ha mukpodotorpapuu sAcHO BHAHO, 4TO NMOriouleHve yJIbTpa- 
(uOeTOBLIX y4el C AIMHOH BOHDI 265 Mu WMTOMIasMOM HM AJpbIKaMH Mo- 
-TOHeEMpOHOB TpyHOrO TaHTIMA OMBITHBIX MYX MeHbUUe, YM KOHTPOJIbHbIX 
(puc. 1). 

Ecau MyX locale yTomieHua Oolbule He TporaTb, TO Yepes HEKOTOpPOe Bpe- 
MA B MOTOHeMponax HauMHaeTCA HakoneHHe PHK; Bokpyr afpa Mociae oKpa- 
_CKH MeTHJIOBbIM 3eJICHBIM HM MMPOHHHOM MOABJIACTCA APKO-KpacHbIli OOOOK. 
Bea octTasibHad iWuTomma3ma octTaeTca OmeqHO-po30BoH. SaTeM 2TOT OOOZOK 
| HaUMHaeT paclIMpATHCA, M Yepe3 HeKOTOpoe BpeMA KoHLeHTpayua PHK no- 
BbIMUAaAeTCA MO BCeH WHTOMMasMe, HaOOMAeTCA TOIbKO MageHue rpayueHTta Cco- 
nepxanua PHK or kpax aqpa Kk mepuepuu KaeTkKu (puc. 2). 

Konuentpanuua PHK B sayppimKax CTaHOBMslach OouIbille Nepeq TeM, Kak 
HaOmoJanoch yBelIMyeHve ee KOHIeHTpaluu B WATOMIasMe OKONO Apa. 

Bce mpusesenubie JaHHble NoKasbiBaior, YTO KoHWeHTpauud PHK B Tese u 
B ApbIKe MoTOHeponoB rpyqHOro ranrausa Myxu Callyphora erytrocephala 
V3MeCHACTCA Ha pa3HbIX 9TAMaX PasBUTHA M B 3aBMCMMOCTH OT HX PyHKI[MOHAIb- 
HOrO COCTOAHHA. 

Haxonnenve PHK oxono sfepHot o6o0ukH B Hayame OOorallleHuA ero 
_ HMTOTIIasMbI rOBOpuT oO TOM, 4uTO cuHTes PHK HauMHaeTca OKONO Ampa. Kac- 


[ 
* Bripaxaem cepfeunyio GlarogapHocts H, B, Heuaepolt 3a mpoBeseHHble OnpesesieHHa, 


_ 13 JAH, rv. 137, N 6 1449 
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B MWHToNIa3sMme, 


tlepccon (*8) cunTaeT, uTO rHcTOHOMO_OOHHIe Oeiku Cain ke act 
BbIXOIA H3 Apa U MHAYUMpylOT CHHTe3 ipicvan pana en canes 
odoso4ukH. OqHakO HasIMune THCTOHOB B AJPHILIKe CTaBUTCA Noy : 
Hu rumotesa KacnepccoHa B 39TOM OTHOINeHHH He MOATBepAMacb. 
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Puc, 2, PHK 8 motoneiiponax Callyphora erytrocephala, 

Oxpacka MeTHJIOBbIM 3@JICHLIM MHPOHHHOM, a — mepe- 

YTOMJI€HHBI€ HaCeKOMbIe; O— HaCeKOMBIe, OTIBIXaBUIHe 2 Yaca; 
6 — OTJbIXaBuivHe 6 yac. 


Pay, aBTopos cuuTatoT, uToO PHK 06 


CTHYHO, NepexoguT B WutTonmasmy (°,11 
TaKKe HB IHTON 


NpOHWKWeH B IL 


Ppa3yeTca B Ape W 3aTeM, XOTA ObI ua- 

,“4,1°), Kpome toro, PHK o6pa3yetca 

Jasme. IIpu stom octaetca HeACHIM B3aMMOOTHOLIeHHE PEK 

NTOMIa3My M3 Apa —M CHHTesHpoBaHHOM HenocpeycTBeHHO 
Bs 

PTHHBI NoKa3sbiBaioT, ato PHK o6pasyerca 


q 
Bo Beskom culydae, OMUCaHHBIe Ka A 
pollecce ee HelOcpecTBeHHOrO B3aHMoreli- j 


MH HakallIMBaeTca B WMTONNIAa3Me BY 
CTBHA C AJpom. 
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BekM urparoT BaxKHYIO ponb B cbyHKUMOHaNbHOM MeTa6onu3Me HepBHOH 
TkaHH (**,”). IIpu BbinoHeHuM HelipoHamu ux cmelnupuyeckoH eaTebHOCTH 
| | pacxonyerca OeNOK, YTO MpHBOAMT K MOBbIINeHHIO KOHUeHTpauuH PHK (°,8, 

,8,7°). Ito nosoxKeHHe MoATBepxKaeTcA TakxKe u MaTepHaJIOM HacToslel pa- 

OoTHI. 
OfHako 9TO T1paBHJIbHO TOJIBKO B TeX Cy¥aAX, KOra WHTeHCHBHOCTS (pyHK- 
WWMM KJ€TOK HaXOJMTCA B HOPMAJIBHBIX, (PUSMONOrMYeCKHX, Mpesenax. B eay- 
wWaaxX We MepeyTOMMeHHA HeHpoHoB cuHTes PHK ue nocnepaer 3a ee pacxojo- 
BaHHeM B Iipollecce CHHTe3a OeKa MH KOHWeHTpanuA PHK cuwxaetca. 
Ect MHTCHCHBHOCTh (yHKUMH HepBHBIX KJI€TOK BHOBb CTaHOBUTCA HOp- 
| MaJIbHOH, KoHWeHTpatua PHK B agppnuKax u WHTONMA3Me BHOBb MoBbIMaeTca 
TO MCXOAHBIX Tpeyesos. 
Ta 3aKOHOMeEPHOCTh, NOKa3aHHad paHee JWI HEPBHLIX KJIeETOK Mo3BoHO"- 
_ HBIX JKMBOTHBIX, OKa3alacb XapaKTepHOli HM [WIM He COMeprKallux Turpouya 
-MOTOHEHPOHOB Myx. 
__ Arrapau (”) nepepasapaxkan npu noMOuM Hanps»xKeHHOH MBMeUHO! pa- 
Oot! KNeTKH IlypkuHbe Mo32%KeuKa KpbICb! M HaOMIOLaN B HUX yBeMYeHHe KOH- 
weutpauuu PHK. On cuuraer, uto ero 2aHHble MpoTMBOpeyaT pesybTATaM Tex 
aBTOPOB, KOTOPble B CXOJHBbIX YCJIOBHAX NOJYUMIM YMeHbUIeCHHe KOHILeHTpaluH 
-PHK 8B HepBHBIX KleTKax. 

B cBeTe MpHBeeCHHBIX BbIle (aKTOB HM cooOpaxKeHHii ACHO, YTO HHTCHCHB- 
HOCTb pa3ypamkenua KeToK IlypkuHbe, mpHMeHeHHan ATrapyu, He BbIXomMMA 
3a TIpesebl HOpMbI. EciH Obl MHTCEHCHBHOCTb pa3sqpaxKeHuA Oniwia Gombe, Ha- 
Omo0falocb Obl CHWKeHHe KOHeHTpanun PHK. 


tae 


Mockosckuii rocyfapcTBeHHbIi yHHBepCcuTeT Noerynuso 
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MHKPOBHOJOLHA 
JI. A. WIEKOAH 


CTEMEHb PACMPOCTPAHEHHA WH JMHAMHKA H3MEHEHMA 
B YPOBHAX AHTHTEJI K HEKOTOPbIM THITAM ECHO- 
W KOKCAKH-BHPYCOB Y 3],0POBbIX ETE 


(I1pedcmasaeno axademuxom B. H. Yeprueoecxum 28 X 1960) 


C TipHMeHeHHeM KYJIbTYpbl TKAHH H3 TMOYeK O6eC3bAH ObIIO CBA3AHO BbIfeJe- 
He H3 KMMIeYHOrO TpakTa YeNOBeKa OONbIIOH UH pasHOpOAHOK TpyMMbl WTOMMA- 
TOPeCHHbIX areHTOB, OObeTMHEHHBIX B HACTOALMee BPCMA B Ipyliily KHMICYHbIX BH- 
pycos (*), KoTopad BKO4aeT B ceOA NONHOBUpycbl, BApycb! ECHO u Bupycsi 
rpyunbt Koxcaku. 

[1H oOfpeseseHuA LWIMpOTbl pacipocTpaHeHWA KHIUIeYHbIX BHpycoB cpelu 
HaCeJICHHA MOMMMO BUpyCOsOrMyecKHX McceqOBaHHH MpHMeHAICA pay Oowee 
OOWIMPHbIX CepOJIOrHYeCKHX UcCCceAOBaHHH Cc y-ro6ymuHOM (1,°,°), a Take C CbI- 
BOPOTKaMH, TOJITyYYeHHBIMH y 30poBbIx mu (7,°,’,°). Beto ycTaHoBuJeHO, 4TO 
aHTHTea OOHApyXHBaIOTCA KO BCEM THMAM KHUICYHbIX BUPYCOB, OJHAaKO B Kax- 
oH cTpaHe mpeoOayqal TOT WIM HHOH THM aHTUTe. 

Ilpm BupycomormyuecKoM O6cIeOBaHHH 320pOBbIX JeTeH, MPOBeJCHHOM Ha- . 
MH B TedeHHe 1957—1958 rr., Obilma BbIqeneHa OombIad rpynna KHMIeYHbIXx 
BUpycoB, B YMCIe KOTOPbIX HavOOsIee MHOTOUNCICHHBIMM OKa3aIHCb BUpyCbl 
Koxcaku (tunpt Ay, Bz, Bs, B;) u Bupycbt ECHO (runni 5, 6,7, 8, 9, 12, 14, 
L419): 

Ilenbro HacTomulero HcCeqOBaHHA ObIMO BbIACHeHMe cTeleHH pacipoctpa- 
H€HHA HeEKOTOPbIX H3 9THX BHPyCOB B TeX J[eTCKHX YUpeKTCHUAX, B KOTOPbIX 
OHH ObLIM OOHapy2KeHBl. 

OOpasbl CbIBOPOTOK ObIIH NOMyYeHb! B almpeme — Mae u OKTAOpe 1957 r. 
Y 3QOpOBbIX JeTeH JOUIKOJIbHOFO BO3PacTa, Pa3MeIL[CHHBIX B Pa3JIMYHBIX JETCKUX 
yupexkjenuax r. Mockspt. Bcero 6bi10 co6paxo 111 mapHprx mpo6 u 83 HenapHEIx, 
B UMCIe KOTOPbIX 38 Ob B3ATbI BecHOlt u 45 — oceHbIo. 

Hetirpanusyoue aHTuTena onpesetaaucb mpotus 100 TLIIT/I;,-1Tammos, 
HJCHTHPHUMPOBaHHbIX HaMU Kak ECHO unos 5, 6, 7, 8, 9, 12, 14, 15, a Takxe 
Kokcaku Tuno0B Ay 1 B;. Kaxkyplit 43 THX THMOB BHpycoB TecTUpoBauIcA Cc O6pas- 
14MM CbIBOPOTOK, B3ATbIMH B TeX JIETCKHX KOJIJIEKTHBAX, B KOTOPbIX OHH ObIIH 
BbIeJICHEI. 

Ha kaxkyloe pasBeqenue cblBopoTok (1: 10, 1: 50, 1 : 250) ucnomp30Banucb 
2 IIpOOMpKH C KYJbTypol TKAaHM M3 TOUeK O6e3bAH. 

Ilpu BupyconormueckoM ucceqOBaHHM B epBOM KommeKTuBe (acu Ne 397) 
ObWIM BbIeeHbI Bupycbt ECHO runos 6, 9 u 14. HanpsxennocTs uHHunpo- 
BaHHA Cpequ 38 Jere SsTOrO KOMJIeKTMBa B OTHOWWeHHM Bupycos ECHO 6,9 u 
14 B MepBbIX mpoOax CbIBOPOTOK cocTaBAaa, cooTBeTcTBeHHO, 57,9; 89,4 u 
36,8% (puc. 1). 

Bo sropbix mpo6ax cpBopotoK (oT 30 zeTeii), coOpaHHbIxX uepes 6 mec., 
MpOWeHT cofepxKallux aHTHTema K Bupycam ECHO 6 u 9 3HauHTenbHO 
cHususica (50 u 83,3% coorBercTBeHHO); B OTHOWIeHHM xe ECHO 14 namerusca 
MIpHpOcT CbIBOpOTOK K aHTUuTeamM Ha 10% (46,6%). V3 7 perel, BEIZeIABIIMX 
B Mepwo NepBoro oOcieqoBanua Bupyc ECHO tuna 6, Kposb Obima Basta y 4; 
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y 3 43 HUX aHTHTENIAa OIpesenAIUch BTUTpe 1: 50u1: 250, a y 4-ro Obl0 OTMe- 
_ WeHO Nopbinenne THTpa cc 1: 10 no 1 : 50. V3 ancna 12 neteli, shinenaBulux BU- 
_ pye ECHO 9, kposs Obina Baata TombKO y 6. Cepomormueckue maHHBle TIpH 9TOM 

OKa3aIMCb CNeLYIOULAMHU: B | cytyyae OblO OTMeYeHO HapacTaHue THTPa AaHTUTENT 
e1: 10701: 50; 8 4 cryuasx antutena onpezeiamucb B THTpe 1 : 50 un 1 : 250; 
¥ B | cmyuae Obino ormeyeHo cHwKeHHe TUTpa c 1 : 250 no 1 : 50. 

¥ 2 jeTeli—unocuteneli Bupyca ECHO 14— 
NOABHIMCb TOMOJOrHYecKue aHTUTeNa B THT- 
pen lat): 

B pyroM kousimekTuBe (qeTCKHi cay 
Ne 409) 6p11u BEIZeeHEI Bupychl ECHO tuna 8 
u 14, a TaxxKe Bupycpt Koxcaku tuna Ao. B 
MlepBHIX OOpasiax cbIBOpoTOK oT 81 pebenka 
3TOFO KOJIJICEKTHBA MIPOWeHT COsepKalllux an- 
THTeNa K BUupycam ECHO 8 u 14 u Koxcaxu 
Ay COCTaBAA, COOTBeTCTBeHHO, 49,3; 53,0 u <10 10 
54,3%. Bo BTopbixX oOpasiax ysBeruunica 6 6 
IIPOMeHT CbIBOPOTOK C aHTHTeaMH K yIIOMS- 
HYTHIM BUpycam Ha 5,4; 5,0 u 1,2%, Te. 
oxomo 60% jeTel yxe cofepxanu Tromo- 
jlorMueckue aHTHTea K YKa3aHHbIM BUpycam 
(puc. 2). 

Bupyc ECHO tuna 8 611 BEIqemeH sHIIb 
y | pe6enka, B CLIBOpOTKe KOTOporo OTMeyeHO 
HapacTaHve THTpa TOMOMOrMYeCKHX aAHTHTE 
Cileaiorgo t > 250. 

V3 4 yeteli, Briqenapuiux sBupyc ECHO 
Tuna 14, HapacTaHue aHTHTe ObINIO OTMeUeHO 
y 2; y 3-ro Mpou3s0mlI0 CHwKeHHe MepBoHa- 
yaIbHOrO THTpa; a y 4-ro THTPbI aHTHTEeI 
OCTaJIHCb HeH3MCHHEIMH. 

Bupycsi Koxcaku A, Obiin BbIqeenbi y 10 
TeTeH, MpWveM CbIBOPOTKH HCCJIeEOBaIHCh y 


ES ia) 
S 
SS 
s 


250 


30 
ECHOT4 
Puc, 1, J.MHamuKka U3MeHeEHHH B YPOBHAX AHTHTe K 10 
Bupycam ECHO rtunos 6, 9, 14 B cbipopotkKax 30 JeTeli, 

Tlo ocu opaunaT — OOpaTHad BeIMYHHa THTPa aHTH- <10 

Tel BO BTOPbIX mpoOax; No OcH aOcuHCcc: Hay YepToH— 

oOOpaTHad BeMHUHHA TepBOHAYaIbHOFO THTPa aHTHTEL; 

TOA YepTOH — 4HCIO CbIBOPOTOK, COfep2xKalllHxX yKa- 50 50. 250 
3aHHble THTPLI aHTHTeJ 23 4 KPa aes 


9 u3 Hux. B ofHOM cay4ae aHTHTeIa OKa3aIHCb Ha ypoBHe | : 250; B OCTaJIbHEIX 
5 . 
8 clyuaadX NepBOHAaYabHbIe THTPLI aHTHTe He u3MeHUIUCch (1: 50, | : 250). 


Ta6aunna 1 


VUndpuuupopanue Bupycam” ECHO B oxta6pe 4957 r. B Jlome 
peGenxa Ne 20 


; 3 YpoBuun aHTHTew Shien eh oe c 

HMbI HCO 

BbITeTeH. o6caexz. 

BHPYyCoB cBIBOpoTOK | ryrp | turp | tutp | tatp . 
<10 10 50 250 aéc. 7 

ECHO 5 35 Ae 6 6 6 18 oi 

ECHO 6 Bo 10 42 9 4 25 71,4 

ECHO: .7 aD Wah 9 5 10 24 6350 

ECHO 42 ao 9 9 14 3 26 74,2 

BCHO 14 a 16 7 9 ra) 19 bisa 


B caieqytoujem KoutexTuse (Jom pedenka No 20) supycpt ECHO Oniau Bpize- 
eHbI KaK B MepHoy Mepsoro (Tun! 6 u 14), Tak M BToporo OOcueqoBaHUs (THM! 
5, 7, 12). Y pcex BupyconocuTeneH Oplid OOHAPyKeHbI TOMOJIOrH4eCKue aHTH- 
Tela B pasBegenuu | : 10 u Bee (Ta6z. 1). Han6onee Hamps2KeHHbIM ObIJIO HH- 
dunupopanue ECHO-supycamu Tunos 6, 7, 12 (coorsetcrBeHHo, 71,4; 63,5 u 
74,2% —ra6n. 1), ONHaKO u B OTHOWeHHH K Apyrum Tunam ECHO-supycos, 
Kak-To ECHO 5 u 14, Obit OOHapyKeHbl aH- 
TuTeIa B Ooslee YeM MOMOBHHE cryaaeB (51,4 
u 54,2% cooTBeTCTBeHHO). 

Hakonell B YeTBEPTOM KOMIeKTHBe (ACI 
Ne 387) Obl BbIABJICHbI HOCHTeIHM BHUpycoB 
ECHO tuna 144 15, a Taxxe Koxkcaku Bs. 
Bsuy Toro, YTO KO BpeMeHH B3ATHA mpoo 
CBIBOPOTOK yKa3aHHble BHPyCOHOCHTeJM BBI- 
6bLIM H3 KOJWJI€KTHBa,cepoiorMyuecKkoe UccJle- 
GO 105250 -«-OBAHMe MIPOBOIHOCh TOABKO C 10 mpo6amu 
37. 18 18 73 + CbIBOPOTOK, B3ATbIMM Y OCTAIbHBIX JeTeH 9TO- 

TO KOJWIe€KTHBA. 
Helitpamu3yroulue aHTHTela K BUpycy 
ECHO tuna 14 6pm o6HapyxeHEt B 8 u3 10 


250 3 3 $8 8% enyuaes, mpuyem B 2 u3 HHX aNTUTeNAa ONpe- 
50 per Nig Ka jeamAsucb Ha ypoBHe | : 250 uB 3 cayyaax—_ 
ECHOB Ha yposHe 1: 10 u 1: 50. 
10 Aututema K Bupycy ECHO tuma15 cozep- 


*KaJIHCb B MOMOBHHE cayuaeB (5 u3 10) npu 
HH3KHX THTpax. 

AHTHTeIa K Bupycy Kokcaku Bs cpeau Je- 
ao 050 250 TeH 9TOFO KOJWJICKTHBA, BLIABHTb He yJaJOcb; 
4 % 2 7%  8BO BCAKOM Cily¥ae, B pasBeeCHHH CbIBOPOTKH 
1: 10 on He onpezemAmucb. 

Ilpu cpaBHeHHH MHTCHCHBHOCTH OOpa30Ba- 
HUA BbICOKHX THTPOB AHTHTe pa3JIH4HbIMU 
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250 TunamMu BUpycoB ECHO u Koxkcaku BpIAcHsA- 
pe eTCH, YTO BBICOKHe H CpeqHHe THTPbI aHTHTEI 
renee B OOJIbLIMHCTBE CJITy4aeB OOPasylOT Te H3 KH- 
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<10 Puc, 2, ][uHamMuKa H3MeHeHHH B YPOBHAX AHTHTe K 


Bupycam Koxcaku Ag u ECHO tunos 8,14 B cpiBopor- 
Kax 81 pe6eHka, OObacneHue cm, puc, 1 


» S10!) WO 50 250 
38 2g 11 3 


IWe€4YHbIX BHPYCOB, KOTOPbIe BbISbIBAIOT B KYJbType TKAHH IMTOMAaTOreHHbIli 3p- 
beKT B Gomee paHHue CpOKH M MMEIOT BEICOKHe TUTpbI. TaKHMM BHpycaMH B Ha- 
WIMX HCCIeOBaHUAX OKA3aIHcb ECHO runos 5, 6, 7, 8, 9, 12 u Koxcaku A,(puc. 
14 2). Bricokue THTpbI aHTHTeN K STHM BUPycaM coyepxKanucb B 57—77% cuy- 
4¥aeB H3 YMCIa COsepxKaulux anTuTema. Bupycbt ECHO tuna 14 B 93—100% 
CIY4aeB BbISLIBAIOT OOPa30BaHHe HHU3KUX H CPCMHUX THTPOB AHTUTeN, a BUPYCbI 
ECHO tuna 15 o6pasytor TombKO HU3KHe THTPbI aHTHTeL. 

B Tevenne 6 Mec., mpomequux MexLy JByMa OOcIeqOBAHUAMU, THTPbI aHTH- 
Tel BO BTOPHIX OOpaswax lipeTepNeBanH H3MCHeHHA ABOAKOFO pola: B CTOPOHy 
NOBbINeHUA (oT 8,6 no 23,4% cayuaes) u B cTOpoHY cHwKeHUA (oT 7,4 20 40% 
cilydaes) TepBoHayaIbHOro ypoBns auTuTen. U3meHeHuA THTPOB aHTHTe mMpe- 
HMYMLCCTBCHHO B CTOPOHY MOBBIMICHUA ObIIH OTMC4YeHbI B OTHOMIeCHHH BUpycoB 
ECHO 6, 8, 14 u umes mecto, coorpercrBeHHo, B 20; 19 u 23,4% cayuaes. 

B oTHomenuu xe auTuten K Bupycam ECHO 9 u Koxcaku Ay oTMedasucb H3- 
MCHCHHA MPeCMMYUleCTBEHHO B CTOPOHY CHWKeCHHA MepBOHaUaIbHOrO yPOBHA 
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ANTHTEL, KOTOPO® HMeJIO MecTo cooTBeTCTBeHHO B 40 un 13,5% cay4aes. puuunsi 
-C€3OHHEIX KOeOaHH B THTpax anTUTel TpeOyloT oco6oro usyyenus. [lo-Bugu- 
} MOMy, STO cBa3aHO Cc MepHosaMu HanOoMbUIero pactipoctpaHeHuaA uM yracaHHa 
‘UMPKYAAWAM pasqMUHbIX THMOB KUINeYHbIX BUpycos. 


VMuctutyT no H3yyeHvIO omMoMMemuTa Tlocrynuso 
AkaylemMaw mequuMHcKHx HayK CCCP 17 X 1960 
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BHO®H3HKA 
A. ®. HBAHHIKAS u 3. H. SAJIEEBA 


BJIMAHWE FAMMA-JIYUEM CO HA SNMTEJIMA KMWEGHHKA 
KYPHHOFO SMBPHOHA B KYJIBTYPE TKAHH 


(IIpedcmaeaeno axademuxom H. H. Il maavzaysenom 26 1X 1960) 


Tamma-styau Co®° mpu felicTBHH Ha KYJIBTYpbI cepeuHEIx duOpoOsacTos 
3MOpvoHa KypHIbI, NO HallIMM aHHBIM (1), BbISbIBAIOT CHHKeHHe, a IPH BLICOKUX 
yo3ax MOmHOe H HeoOpaTHMoe TlOfaBJIeHHe MHTOTHYeCKOM AKTHBHOCTH, YMeHb- 
weHve HHIeKca pocta, a TakoKe OUVeCHb CepbesHble WHTOOrMueCKHe paccTpoi- 
cTBa. IIpeicTaBlseT HHTepeC BLIACHHTb, KaK B TeX Ke YCJIOBHAX NoBeseT ceOa 
KHINeYHbIM SMUTeIMH, TKaHb, KOTOPaA MpH TOTaJIbHOM OOJY4eHHH B3POCJIbIX! 
2KMBOTHBIX, B COOTBeTCTBHM C JaHHbIMH MHOrOUHceHHOM sMTepatypp! ((*,°) u 
ip.), OKa3bIBaeTCA OYCHb YYBCTBUTeIbHOH. MMenHHO Takas 3afaua M CTOsJa Te- 
pel, HaCTOSILHM UccuIeqoBaHHeM. BBuyy Toro, 4TO KYJIBTHBAPOBaHHe SNMTeIHA 
KMUI€YHHKa B3POCJIbIX XKHBOTHEIX 3aTPyMHeEHO HaJIMuHeM B HEM OakTepHaJbHO 
(pIOpbI, MBI B KavecTBe OOBEKTA WIA H3YYeHHA B3AJIM KMINeCUHbIM SIMTeIMH Ky- 
puHoro SMOpHoHa B BOspacte 7—8 Hei. KyJIbTHBHPOBaHHe IIPpOW3BOHIOCb Me- 
TOJOM BHCHueH KalliM Oe3 IpPHMCHeHHA TaccaxKell B cpese, COCTOAIMeH M3 KypH- 
HOM Ma3Mbl H KYpHHOTO 9MOPHOHAbHOFO SKCTPAaKTAa, B3ATLIX B PaBHbIX 4ac- 
TAX. OKCHMAHTALHA MpOH3BOLUIIacb Ha MOBepXHOCTb MOJIyCBepHYBUIeroca cry- 
cTka. CBepxy 9KCIIJIaHTaT NOKpbIBaJICA Katie IMOPHOHaJIbHOTO CcOKa, Takum 
NYTeM WIA pOcTa SMMTeIHA COsqaBaJINcb YCJIOBHA MorpaHwuHocTu. Hecmotps 
Ha coOst0ofeHHe STHX YCJIOBHH, OCOOeHHOCTb KJIeTOK SMUTeIHA JIM3HPOBaTb 
I1a3MeHHBIM CrYCTOK IIPOABAANaCb OVCHb YaCTO, YTO CJYKUJIO OOMbIOH TB- 
MexoH B pa6oTe. 

Jlua avanu3a KIeTOUHBIX peakIHi Ha OOyseHHe MBI H3Opaau pocT smuTe- 
JIMA 110 THILy MeMOpaH, H3MepABIINHCaA MwlaHuMeTpHyeckH No MeTony M6nuura, 
MW WMTOOrHYeCKy!0 XAPaKTeEPHCTHKY COCTABJAIOWHX HX KNeTOK. K comaeHHto, 
MBI H€ MOIJIM HCIOJIb30BaTb B KAYeCTBE KPHTEPHA KOJIMYECTBO HM XapakTep MH- 
TO30B, TaK KaK OHM B MeMOpaHax ObIJIH OUCHb PEAKH, O YeM CYIMLeCTBYIOT yKa3a- 
HUA WM B sJMTepatype (*). Mp oO61y4anu TOTOBbIe KYJIbTYPbl Yepe3 CyTKH mMocse 
HX M3rOTOBeHHA raMMa-Jlyyamu Co Ha ycranopKe [YB9-800, cxouerpyupo- 
BaHHOH JIA pawMoOnosoruueckux 9kcnepHMeHTos (°). B Hamel padote Obimn 
HCHOJb30BaHbI WOsbi OT 100 yo 200000 r. Ycnosua o6nyyeHua Oplmu creny- 
IOWHE: MOULHOCTb Jo3bl 96—590 u/muH, PoKycHoe paccTosHHe 18—45 cm. O6- 
JiyueHHe KYJbTyp MNpOusBOAMNOCb NpH Temnepatype 37,5 — 38,0°, T. e. B Tex 
%Ke YCJIOBHAX, B KOTOPbIX WIIO HHKyYONpOBaHue. 

Ananusy Nojgepratucb Kak XKHBbI€ KYJbTYPbI, HaGJOLeHHA 3a KOTOPbIMH 
MPOW3BOJMJIHCb C HarpeBaTeJIbHbIM CTOJIMKOM MUKpockona, Tak H PHKCHpOBaH- 
Hble MOKpalleHHble Npenapath KysbtTyp. Jia duKkcaluu ynoTpeOmanacb KUT- 
KocTb Can-®ennue no mponnen I. UV. )Kusaro. OukcupoBaHHe KOHTPOMbHBIX Hh 
ONBITHBIX KYJIbTYP IPOH3BOAUIOCb OJHOBPeMeEHHO B CJefyloulve CpOKH: cpa3y 
mocie OOyyeHHA, Yepes CYTKM M yepes [BOe,—TAaKHM OOpa30M, HaGsmIOJeHUA 
3a KyJIbTYPaMH BeHCb Ha IPOTA2KeHMH TpeX CYTOK HX KU38HU. KysbTypbI OKpa- 
INMBaJIMCb TOTAJIbHO TeMaJHYHOM C JOKpackol 903HHOM. TlosmyueHHBEIe MatTe- 
pHadbl OOpadatHiBanuch OuomerpuueckH. 
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3a CyYTKH Mocwle NOCTaHOBKU KYJIBTYp pacTyulHe MemOpaHEI JocTurann pas- 

| M€pOB, BEIPAKABUIMXCA BeMYMHOH 312 + 39. MemOpaHE! ObIM HepelKo AByx- 
COMHBI€, HO MbI YUNTHIBAIH TOJIbKO OMHY MoBepxHocts. Ha lepHdepuu mem6- 
PpaH KJIeTKM pachOJlaraIcb 3HAYHTeIbHO OoJlee TeECHO, UeM B APyrHx Mectax u 
MMe MOMMrOHaIbHyto dopMy. PasMmepbl sep KIeTOK, oNpesemsemple oKy- 
JIfP-MAKPOMETPOM, IIpeACTaBJIANH MpOusBeLeHve JBYX B3aHMHO epneHAUKyvsAp- 
HbIX AHaMeTPOB UM BbIparxKasMcb B CpesHeM BeHMYMHOH 23,3 + 1,4 p?. 

B mocnelyromme 2Boe CyTOK pasMepbl MeMOpaH yBemMUMBascb, JocTuras 
K 3 cyTKaM KyJIbTHuBUpoBanua 1092 +261. B pacrymimx MemMOpanax yBeruuu- 
BaJIMCb Pa3MePbI COCTABJIAIOULMX UX KJIeETOK, O YEM MOXKHO CYANTb 10 pasMepam 
aflep KNeTOK, KOTOpble K 3 CYTKaM %KH3HM KYJIbTyp JocTuramm 28,76 +0,7 2. 

KuleTKH, COcTaB/IsiomMe MeMOpaHbl KOHTPOJIbHEIX KYJIBTYp, JOBOMLHO Of- 
HooOpasHbI Kak M10 pa3sMepy, TaK M MO BHYTpeHHemy cTpoenuio. Aqpa KaeToK 
OKPyTJIO-OBaJIbHOM MOpMbI C OHMM-JByMA sapbimkamu. Ilutona3mMa TOHKO 
CTPyKTYpUpoBana. Cpefu KleTOK MemOpaH BCTpeyaJIMch peKue MUTOSI PpasHbIX 
cTalui. 

Ha6smoyenua 3a 2KMBBIMM KYJIbTYpaMu H H3yUeHHe TOTOBLIX (PHKCHPOBaHHEIX 
ipemapaToB KyJibTyp, OOsyueHHblx 100 r, noKa3an0, 4TO OHM MavIO 4eM OTIIH- 
YaJIMCb OT KOHTPOJIbHBIX, HEOOJIYYeHHIX, KyJIbTyp. I]paBla, pasmMepbl HX Mem- 
OpaH ObIJIH HECKOJIbKO YMeHbIIeHbI, TAK 4TO K 3 CYTKAM KM3HU JOCTUTAJH JMU 
624 + 154, ofHako m0 xapakTepy KJleTOUHOTO CocTaBa H pasMepaM UX sjep 
(25,54 + 0,85 pw?) OHM OKAa3bIBaIMCb OJIM3KHMM K TaKOBLIM KOHTPOJIbHBIX 
KyJIbTyp. Cpe KJleToK MeMOpaH 9THX KYJIbTyp, KaK HM B KOHTPoue, BcTpeya- 
JIMCb peAKWe MHTO3bI, Ha BCeX CTaMMAX JeJIeHHS. 

TakuM o6pa3oM, o6syyeHve KyJbTyp B Jo3e 10 r HecKoMbKO TOpMOsHuIO 
pocT MemMOpaH Mo cpaBHeHHIO C HeOOJYYeHHBIMU KYJIBTYPaMM, HO B OCTAJIbHBIX 
OTHOMIeCHHAX HHKAKHX M3MeHeHH OG/IyyeHHe TraMMa-JyyaMM B 93TOM Mose He 
BBISbIBAJIO. 

Kysbtypbt, oOmyyenupte 1000 u 5000 r, pasBuBamucb focnte o6myuyeHHua 
MejJIeHHee KOHTPOJIbHBIX HW OGsTy4eHHEIX 100 r. K 2 cyrKamM ux 2KW3HH pa3sMepbt 
MeMOpaH flocTurasu 485 + 93. 

JletaibHoe U3yueHHe MpelapaToB 3THX KYJIbTYp OOHAPyKHJIO, YTO Apa ux 
KJIeTOK B CpesHeM KpyllHee, 4eM Y KOHTPOJIbHEIX (39,2 + 0,84 yw”). Ha o6nem 
cboHe BooOmle YKPYNHEHHbIX AJep BCTPeyaJHCh Apa OYCHb KPYNHBIX PpasMepoB 
(84—108 w?), moaBiABIIMeca cpasy MociJe o61yyenuA. Onn cocrapaaau 8,4%. 

' Uepes cyTKH KosMuecTBO UX yBeIMUMBaJocb To 14,4%, a pasMepbl OTIeIbHBIX 
focTuramu 130 y?. OnHako UB 9THX KYJIbTypax BCTpedaIuCb peKve MUTOSBI, Ha- 
XOMAMMeCH Ha pasHbIx cTaqusax (puc. 1). K cKasaHHomy culeflyeT JoOaBUTb Ooslee 
paHHee oOpa30BaHve *Kupa B IWMTOMMAsSMe 9THX KJeTOK. 

‘Xapaktepuctuka kybTyp, oO1yyeHHEIx 1000 u 5000 r, oveHb cxOgHa, Mo9TO- 
MY MbI He jlaem oTJebHOro onucaHua. Takum oOpa30M, OOy4eHHe KyJIbTyp 
KMleuHOrO anuTemHA B 03ax 1000 u 5000r 3amMeTHo TOpMo3HT pocT MemOpaH, 
BHISbIBAeT TpexkeBpeMeHHoe OOpasoBaHve %KUpa B UMTOMIAsMe HX KJleTOK H 
NOABAeHve B OobUHX KomMMYecTBAaX (14,4%) O4eHb KpyNHBIX AMep, HO He M0- 

| aBJIeT CMOCOGHOCTH KJIeTOK K KJIETOUHOMY JleJIeHHIO. 

Ha6molenua 3a X%KHBbIMH KyJIbTypamu, oOyyeHHEIMH 50 000 u 70 000 r, 
OOHapyXKHJIM, UTO cpasy MocJe OOyYeHHA, BepHee 3a BpeMA OOYYeHHA, MMEB- 
WIMeCA B HEKOTOPHIX KYJIbTypaX MeMOpaHbl paspylliaucb, a Ha UX MeCTe OTCTA- 
BaJIMCb CKOMIeHHA JeTputa. B TakHxX CiyyaAx Hepe\KO HapsAy C STHM MpOuc- 
XOMMJIO paspacTaHve COeAMHUTeILHOM TKaHM., OfHaKo pactian MemOpaH mpouc- 
XOMMI He BO BCeX OGJYYeCHHBIX KysbTypax. B HeKOTOpbIX OHH OCTAaBaJIHCb, 
paspacTanucb wu K 3 CYyTKaM XH3HU KyJIbTyp MocTHrasM pasMepoB 714 +175. 
Xapaktep sTux MemOpaH OblJI He TaKMM CHOKOMHbIM HM PaBHOMePHBIM, Kak B 
‘konTpowe. Ouv o6alanu MosocTaMM pasxKwKeHHA, HMesM OobIMe OeckJeTOU- 
/uple mpoctpaucrTBa (puc. 2). XapakTepHoit ocoOeHHOCTbIO 3TUX MeMOpaH OBL 

“HeoOplualiHbili momMMopdusM Aep KJleTOK B OTHOUIeHHM UX pasMepa HM GoOpMbl 

| (puc. 3). Cpasy nocae oOyueHua cpequnit pasmep sep 9THX MemOpaH Obl 

' 45,66 + 4,32 w?, a K 3 cyTKaM XKH3HM KYJIbTYp HX pasmMep AOcTHTad §4,3 + 
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1,8 u?. Ha dove 9THX YKPYMHEHHBIX Ayep BCTpeyaJicb Apa PHrawTCKUX pa3- 
Mepos, JocTuraBuime 15042. Komuuectgo sep CBepXKpymHbIx pasmMepos (121,5-+- 
+ 6,12 uw?) qocturano 21,05%. 3HauHTeIbHO yBeMYeHHbIMA ObIIM TakxKe A]- 
DHILIKH, IpWHUMaBUIMe TaHTeeBHTHY10, a HepeKO MpHuyAMBy!o Popmy, WI 
Ke OKASbIBABIIMeCA pasipoOmeHHbIMH. MuTo3s0B B STHX KYJbTypax HUKOTAa He 
apoucxoguso. Ha nepucdbepuu MeMOpaH HepeKO MOXHO ObIIO BULeTb OTTOpr- 
HYTbIC, MOCTeMeHHO «OMapHBaloMMeca» JereHepupyloulwe KeTKU. Takum o6- 
pa3oM, oOuyyeHHe KyAbTyp B Josax 50000 u 75 000 r npuBosxMso pacrymue 
MeMOpaHbl 3a BpeMA UX OOJYYeHUA HIM KO 2—8 CYTKaM %KH3SHH KYJIbTYp K UX 
paciialy 6e3 KaKHx-IHO0 IpH3HaKOB BOCCTaHOBJIeHHA. 

Tocnetune ucnob30BaHHble HaMH Josh Opi 100 000 u 200 000 r. 3a Bpema 
OOYUCHHA B KYJbTYpaX MpOUCXOAMA pacnay BbIpocuiMx MemOpaH B 100% cay- 
yanx. HemHoroguCJieHHble KJIeTKH, OCTABLIIHeCA %KHBbIMH, HMEJIM My3bIpeBHHbIe. 
pasOyxmue apa pasmMepoB B cpefzHem 76,23 + 1,1 yw? (puc. 4). ITM KeTKU HE 
ObIH MexKy coOoli CBA3AHbI, H, MO-BHMMOMYy, HaxOWWJIMcb Ha rpaHW Mey 
YKU3HbIO H CMePTbW. 

AnaiusupyA MOJyYeHHble pesy/bTaTbl WH COMOCTaBIAA WX C MUTepaTyp- 
HBIMH J,aHHbIMM, HeOOXOAMMO OTMeTHTb Mpexkje Bcero cJleqyroulee. OTM4H- 
T@JIbHOH OCOOeHHOCTHIO OGJYYeHHEIX KYJIbTYPp KHUWIeCYHOTO STUTeEIMA Mp TIpH- 
MeHCHHM BCeX YHOMAHYTX 03 (3a ucKOUeHHeM 100 r) ABIANOCb BOSHAKHOBE- 
Hue MOJHMOpmv3Ma KJIeTOUHBIX sep pacTyulHxX MeMOpaH, JlocTHratollee TeM 
6oulee OTHETJIHBOTO HM pe3Koro BbIPaKeHHA, YeM Ooslee BbICOKaA 03a MpHMeHsA- 
Nach WIA OOYIeHUA. IJTa OCOGeHHOCTh OTMeUaaCb H APYIHMM UcceLOBaTesA- 
mu (°-8). B qaHHoi pa6oTe o6pa30BaHHe KpyMHbIxX Ajlep BMepBble HaOIO,asOcb 
B KYJIbTypax, oO1yyeHHbIx 1000 r. Tak Kak OHH NOABIAJIMCbh Cpasy Mocule OO1y- 
YeHHA, STO OOCTOATEMbCTBO MO3BOAeT BbICKa3aTb IIpeMMOO*wKeHve, YTO YKPyl- 
HeHHe Pa3MepOB Aep MOKOAILAXCA KJeTOK ABJIAeTCA NepBOH THIMYHOM peaklineh 
Ha OOuly4YeHHe, B OCHOBe KOTOPOH, BepOATHO, JiexKaT Mpollecchl HaOyxaHHa. 
HekoTopble uccleqoBaTeim (°) paccMaTpMBaloT 9TO ABJIeHHe KaK BbIpakenne 
NOBbIMeHHOTO (PYHKWMOHAJIbHOTO COCTOAHHA KJIETKH, B OCHOBe KOTOPOYO JIeKUT 
NOBbIMeCHHbIM CHHT€3 XPOMOCOMAJIbHBIX BeIIeCCTB... 

BTopoH OTJIMYNTeIbHOH YepTOH OGJYYeHHbIX KYJIbTyp, OCOOeHHO TIpH Jeli- 
CTBUM OoJlee BLICOKHX 03 pasuanun (1000 r vu Bpuue), ABMIAeTCA OoNee CaObIi 
pOcT SIHTe@IMA, a TaKxKe, H OCOGeHHO, HeOAHOPOAHOCTh pacTyWIMX MeMOpaH. 
Ham KaxkeTcA, 4TO 9TO MocJesqHee CBA3aHO Cc TpolleccaMu JIM3MCa Mwa3MeHHOTO 
crycTKa, Mpoucxozamlero ocoOeHHO ObICTpO IIpH MeHCTBHH BbICOKUX Mos pa- 
lualun. 

XapaktTepHad OCOOeHHOCTh SNHTeIHA MPH SKCMMAHTaWMH COCTOHT B Coxpa- 
HeHHH B3aHMOCBA3H OTACIbHBIX KJICTOUHBIX 3JIEMCHTOB PaCTYUIMX MeMOpaH Oula- 
rofapA HaJIMYHIO M@EXKKJeTOYHOFO CKJeHBalolero BelllecTBa. PocT MeMOpaH, 110 
MHeHHIO Pa3HbIX HCCJeAOBaTeJIeH, MPOMCXOLUT B pe3yJIbTaTe JeHCTBUA pa3sJMy- 
HbIX (PaKTOPOB, B YaCTHOCTH 3a CueT MepeMeleHHA Tpyn KeTOK Oe3 Hapyue- 
HU B3aMMOCBA3H, 34 CUeT YBEJIMYeHHA MOBePXHOCTH OTACIbHbIX CBOOOMHBIX KJle- 
TOK KpaeBOH 30HbI, 34 CUeT H3Me€HEHHA (POPMbI KJIeTOK HM CMeIeCHHA HX BOJIb 
KpaeBon 30HbI (2°), faae 

IIpu momouja MeToa MHKPOKHHOCbeMKM MBI HaGsiO,asu, 4TO NMOMMMO 
YIOMAHYTEIX CMOCOOOB pocT MeMOpaH MpoHCXOAUT B pe3yJbTaTe JeATeIbHOCTH 
mepudepwuecKux KpaeBbIX KJIeTOK, OOJaaloulMX CMOCOOHOCTbIO OOpa30BHI- 
BaTb TICe€BAONOLMM, NepeABuraTbcA C UX MOMOI[bIO BHepe U PaCTATHBAaTb 
memOpany. B pesyu1bTate JelicTBUA BCex MepeunCJIeHHbIX (pPAKTOPOB pocT MeMOpaH 
YBeJIM4HBaeTCA OUeHb ObICTPO, HMeA KPaliHe OrpaHHueHHOe KOJIMYeCTBO JeA- 
WLMXCA KJIeETOK. 1 
_ OOury4enve, Oco6eHHO Ip BBICOKHX M03ax pasMalluu, KaK y2Ke TOBOpHsOCh, 
BBISBIBAeCT PpasxKWKeHHe Cpelbl UM HapyIeHve WesOCTHOCTH KJIeTOK MeMOpaH U 
BeqeT K NOTepe BOSMOXKHOCTH NepeBHXKCHHA MACCHBAMH, B pe3yJIbTaTe yero pa- 
CTyU\Me MeMOpaHbl CTaHOBATCA HepaBHOMePHBIMH. 

ConocraBiiad NOJYYeHHBIe pesybTATE NO NelicTBUIO pasHbIX 03 palualluu 
Ha SKCIJIAaNTHPOBaHHHI KMMeUHbIN INMTeIMA KypHHOrO 9MOpHoHa C TAKOBBIMH, 


Puc. 1. [Ipodasa B kysbType, o6syueHHOH Puc. 2) ie 
, . 2. Kyaptypa yepes 2 cyTok mocule o61y4e- 
} 1000 it Tepes CyTKH moce o6yueHHs. OK. Hua 50 000 A Meucpana nepaponerea 
10, 06. 90 x Ox. 10, 06. 20 X 


Puc. 4. EqHHHUHbIe KI€TKH KyJIbTYpbl Cpa3sy mocwe 
o6yyenua 200 000 r. Aapa pas6yxuine, Mysbipe- 
Ox. 10, 06. 90 x 


Puc. 3. Tomumop@u3m sigqep H AMpbileK 
KleTOK MeMOpaH uepes 2 cyTOK Mocie 06- 
uyueHua 50 000 r. OK. 10, 06. 90 X BHHBIe. 


. JAH, Tt. 137, Ne 6, Wpanuukas, @Maneepa 
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OJYYCHHBIMM JIA MexKMBILeUHOH COCAMHUTEIbHOH TKaHH (‘), MoxKHO OTMeETUTE 
OUHOCTh peakiMii 9THX ABYX TKaHel. 


WuctutyT Mopdonorua xuBoTupix um. A. H. Cepepnosa Tlocrymu10 
Akagzemun HayK CCCP 23 1X 1960 
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Jlokaagn Axkagemun nayx CCCP 
1961. Tom 137, Ni 6 


BHOXHMHA 


C. C. BACHJIEMCKHH 


XPOMATOFPA®HYUECKOE HSYUEHHE AMHAJIMSHPYEMOTO 
FEMONOITHYECKOFO ®AKTOPA JKEJIYAKA 


(ITpedcmasaeno axademuxom B. H. Yeprueoecxum 1 XII 1960) 


Hayao u3syyeHua WuamM3HpyemMoro reMonosTHYecKoro dakTopa *KeyAKa 
(JIT ®)K), BpisbiBalolero PeTHKYJIOMMTapHylo peakumio y Kpbic (*°,**) w cTH- 
MYJHpylollero MHTpalviO JeHKOMMTOB B JelKOWMTapHol mienKe (?,*,°), HcTO- 
pHuecKH ObIIO CBA3AHO C HCCJIeqOBaHHeM BHyTpeHHero qakTopa Kacaa (8). 
OcHoBaHHeM K 3TOMY TIOCJIYKHJIO OJHOBPeMeHHOe OTCYTCTBHe OOOHX dakTOpoB 
IpH MepHHWHO3HOH aHeMHH. 

BnocweqcTBuH, OHaKO, NOABHJIHCb JaHHble, yKa3bIBalollHe Ha TO, 4TO (bakK- 
TOP, KOTOPbIit BbI3bIBaeT Y KPbIC PETHKYJOMNTAPHy!O peakIMIO, He TOXTecTBeH 
BHYTPpeHHeMy (bakTopy, MOcKOJbKy MepBbili cnocobeH K Auanusy (11714,3,4,%), 


Me 


25 
20 


B TO BP€MA KaK BHYTPeHHHH cbakTop 
He IpOXOJHT Yepes MeMOpaHEI U3 
KOJWIOQHA WM Wenodana (*). 

J{o HacTosllero BpeMeHH He TIpo- 
BOAHIOCh paOoT mo ovucTKe TOK 
HM H3YYeHHIO €rO XHMHYECKHX CBOHCTB. 


B cBA3H C 3THM HAM Oblvla cyemana 
MOMbITKa YaCTHYHO OUHCTHTL JIT OK 
Ip MOMOWM XpomaTorpadun Ha 6y- 
mare. Jana Takxke HeKOTOpad XuMU- 
yecKa XapaKTepHCTHKa AaKTHBHBIX 
WM HeaKTHBHBIX Ppakuni. . 

B kKauecTBe HCXOJHOrO MaTepHa- 
Ja MbI OpasiM CM3HCTyIO 2xKeyAKa 
KOUI€K H€MeIeCHHO Moce 38008 XKMBOTHBIX. OOpe3KH CIH3HCTOH, B3ATOM OT 3 
*KHBOTHBIX, HHKyOupoBau 20 MMH. B PHHFepoBcKOM pacTBope mpH 37°. Cexpet, 
BbIJCIABLIMHCA HWS NepeKUBAIOMeH CAM3HCTOH, WHanM3supoBamH mpoTuB 1/; 
OObeMa JHCTHJJIMPOBaHHOH BOJbI B TeyYeHHe 2 cyTOK, Moce 4Yero KUKOCTS 
W3 BHeWIHerO cocyya 3aMOpaxKHBaIH HB TaKOM BHJe XpaHuH JO MOMeHTa 
HCIOJIb3OBaHHA. 

B Kaxk]JOM MaM3aTe IpOBOAMIN peakiHio Ha HamnMune Genka c 0,4 M cyub- 
(bocasIMuHIOBOH KUcMoTOH. B cmyuae MonaqaHua OemKa B WHanH3saT NocmeqHHi 
He HccleqoBawH. 

Xpomatorpaduyeckoe pa3qereHve MpOW3sBOLNIH Ha MeqNeHHOpaoTaromlelt 
Xpomatorpaduyeckoh Oymare (JlenuHrpagckoH da6puKku um. Bosogapckoro), 
MpeABapuTebHO MpoMbITOH 25% MypaBbHHOH KucmoTOH. J[ManusaT HaHOCHIM 
B KomMuecTBe 2 Ma tlomocoH 15 cM wupHHbI U 3 CM JWIMHbI Mp MOCTOAHHOM 
MNOJCYINMBaHHH B CcTpye Boszyxa 6e3 noforpeBaHHua. Ipopoquan HUCxXOmALLyIO 
XpoMaTorpapuio B A-OyTaHoue, HaCbIeHHOM Bool mpu 22°. Uepes 16 uac. 
XpoMaTorpaMMy BBICyIUHBaIM. PpOHT pacTBOpHTeIA 3a 3TO BpeMA MUrpHpo- 
Ba MIpWvOIH3uTeMbHO Ha 28 cM. 

PaccmaTpuBaad XpomaTorpaMMy Ip O6.yYeHHH yIbTpacbvomeToBol s1aM- 
moH BYB-15 co cBeropunptpom YC-1, na OneqHO sOMMHeCHUpyioulem doue 
OyMaru HaOMO,aIM cre_yIoulyio KapTuHy: 1) MecTo HaHeceHua CBeTHJIOCb 6ueL- 
HO-POSOBbIM cBeTOM ((ppakuua I); 2) yepes HeOonbIIOH UMHTepBaN OTMeyamOch 
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AeTelA—ommeBou 


KHCJIOTEI 
Oxpacka ua ca- 


_ xapa c o-Tonyuau- 
| HOM HW CaJIMIHvIOBol 


K-TOH 
Buomornyueckaa 


AKTHBHOCTB: Koa(p- 
_ PuuveHT NoBBIIWe- 


HHA MMrpalun seli- 


KOHMTOB (cpeqH. 43 


10 onziTos) 


Mp. I @p. II @p. Ill 
0 0,46—0,19] 0,19—0,34 
Posopan | ApKaa | He sapxaa 
Oenant cHpeHeBaa 
(OyMaxKHBIt 
(box) 
IImapHoe no- 
BbILMIeHHe K 
230 
275 282 0,09 
0,53 0,70 
299 
0,38 
7,0 13 Shel 
4110 154 274 
Ale ai = 
= + a 
aa <s = 
+ % = 
Rf=0,052 
- one a 
— Tpasno- aa 
KOpH4He- 
Bas (reK- 
CO3bI) 
120 1,24 1,414 
(0,56— | (0,47— |(0,30—1,94) 
2,02) 3,70) 


Dp. IV Op. V | @p. VI 
| 
0,31—0,39) 0,39—0,90 | 0,90—1,00 
SatTemHe-| CupeHespaa | Sipkaa 3eme- 
Hue (OyMaxKHBbIMt | HOBATO-rowy- 
(pou) 6aa 
258  |[lmaBHoe mo- |[ImaBHoe no- 
BbIIMeHHe K | BbIINeHHe K 
230 230 
0529 0,34 0,87 
2,9 8,9 0,9, 
196 610 275 
0,93 fot 
(0,51—1 ,52) 
(0 ,64—2,32) 


| MATHO, MOMMHecIMpyloulee Oe/bIM CBeTOM (ppakuua II); 3) ganee _MMeJ1aCb 
_clerka gaTemHennan y3Kaa 30Ha (ppakuusa III); 4) uepes HeOombMoH MpoMe- 


' KYTOK cHoBa cleqoBaa Monoca 3aTemHeHHA (ppaKkuus IV); 


5) 3aTeM HadHHa- 


- JIaCb mupoKkaA oOulaeTb, He OTMHYABMIAACH MO JIIOMMHECIEHIUH OT OyMaxxHOTO 


_ cpoua (ppakuua V), ona MpeycTaBlAa Mepexoy OT dpakunu IV 
_ HeCIlMpoBaBilleli 3eeHOBaTO-romyObIM cBeTOM dpakuuu ivi; 


B HeNOcpecTBeHHOM OmH30cTH K poHTy XpoMaTOrpaMMHBI. 


_ BC@X YCT@HOBJIeHHEIX HaMH :pakWul. 


| Fpammpl (puc. 1). [pu stom noso0 
OOHApyXKeHHbIMH IIpH MpocMoTpe XpOMaTOrpaMM B YJIbTpaxeMUCKOIe, KPOMe 


Pa3pesaa XpOMAaTOrpaMMBbI Ha y3kKHe MONE€PedHbl 
u Onpereian cosqepxkanve a30Ta B KaxkjOH Momocke mocwe ee C ae 
BHIABHIM HamMuue 5 MHKOB Ha rpaduke cofepxKaHiA a30Ta BOJIb Xp 


K APKO JIOMH- 
HaXOMUBIUeHCA 


B ta6n. 1 nanpt sHauenua Rf, ceKTporpaduyeckue M Apyrue AaHHple AA 


e TomocKH mo | cM KakyaA 
.KMPaHHA, 


2KCHHA THKOB XOPOLIO coBlazaiH C 30HaMH, 


dbpakuun II, xoropad He oOOHapyxkuBala cBoero MHKa asoTa. 


1461 


‘ 
4 


@pakuua V, HeCMOTPA Ha TO, YTO pH MpocMOTpe B yJIbTpaxeMuckoNle Ona 
mpescraBiaia coOoH maBHbii nepexog oT dpakunu IV k dpakuuu VI u cama 
Oblula CXOHa C MyCTbIM OyMaxKHbIM (POHOM, HMesIa CBOM MMK a30Ta, XOTA HU He 
ocoOeHHO pesKO OTJeNABUIMMicA OT MUKA dpakunu IV. 

Tlocne omucaHHoro BBIIle NpeqBapHTebHOrO BHIABJICHHA (pakwHh xpoma- 
TOPpaMMBbI ObWIH paspe3aHbl COOTBETCTBEHHO MOJIOX%KEHHIO STHX 30H, M UCIbITAHA 
OuOMOrMYecKaA AKTHBHOCTb UX 3JIOATOB B OTebHOCTH MeTOJOM KaxetTemuy- 
3e (*). DmtoatTpt 30H IV u V Obl OObeqHHEHEI. 

BuonormyecKaA aKTHBHOCTb, BbIpaxKeHHaA CTHMYJIMPYIOUlHM BJIHMAHMeM. 
9710aTOB Ha MUPpallHI0 JIEHKOMMTOB, OKa3aacb COCpeqOTOUeHHOM BO pakIHH 
VI. KoodumneHT cTHMYJIAWHH Murpalluu (0 cpaBHeHHIO C IIYCTbIM KOHTpO- 
JieM) Obit paBeH 1,31. He6oubmoe yBerMyeHHe MurpalHuv HaOMO_aIM pu Lo- 
OaBleHuN dpakunH I], ocTabuble xe PPaKUHH He JaBaJIM NOBHILMeCHHA MHTpaluu. 

B JauIbHeHImMX MCCeqOBaHHAX MbI MbITaJIMCb BbIACHHTb, OT KAKHX BEIIeCTB. 
HaM yjlamocb ouncTHTh JIT @)K. Jia HeKoTOpbixX rpyll BelecTB MbI KOJIM4eCT- 
BeHHO ONPeeHIH MpOWeHT yCTpaHeHHBIX BeulecTB. A30TcORepKalluX BeuLeCTB. 
6blI0 yeTpaHeHo 81%; amHHOKUCAOT, OMpeyemAeMbIxX MeToROM Mypa (?°), —89%. 
Bpli0 Take YCTAHOBJIEHO, KaKHe COeHHEHHA JBUraiHcb Ha XpOMaTOrpaMMax 
BMecte c JIT®)K (cm. Ta6z. 1). 

IIpw mpopezenun peakunu [nme Ha JesoKcumeHTO3y (°) MoMOKNTeIbHO 
pearupoBaa ToIbKO dpakuua II. Bo3mMoxkHo, oHa cozepxKUT Beso0KcHpHoo3nu- 
bl, Ha UTO YKa3bIBaeT TakxKe O1H3KOe 3HaYeHHe Rj C HAHECeCHHBIM B KayeCTBe 
CBHeTeIA Je30KCHILMTHAHHOM. 

Pejlyiupyroulve BelleCTBa, BbIABJIAeMbIe MpH OKpaliMBaHHH cepeOpsAHbIM 
MeTOJIOM (1*), ObIIH COcpeqOTOYeHbI B 30He MexAy d@pakunamu I u II. Sra 06- 
NaCTh aBalla TAaKXKE NOJOMKUTEMbHYIO PeaKUMIO Ha IYPHHbI WM MMPHMMAMHHI pH 
OKpacke lio Metozy Byaayexa (°), Ha reKCO3bI C O-TOJYHAHHOM HM CaJIHILHJIOBOn 
KucoToH ('). AKTHBHad B OMOOrH4yecKOM OTHOIMeHHH dpakuua VI oKa3a- 
ach CBOOOJHOH OT MyPHHOB, MHpHMHAMHOB HM Caxapos. 

AkTHBHOCTh (ppakuuu VI He Oba 3arpax3HeHa BHTaMHHOM By, mu doun- 
€BOH KHCJIOTOH, YTO ObIIO MOKa3aHO MyTeM HaHeCeHHA Ha XPOMATOrpaMMy B Ka- 
yecTBe cBHyJeTeleH BHTaMHHa Bj. UH *ouHeBOH KHCJOTLI, paCTBOPeHHbIX B Ta- 
KOM Ke HasM3aTe, Kako OpasM JIA OCHOBHEIX ONBITOB. BuTaMHH By. ABu- 
rasicd CO CKOpOCTbIO, IpoMexyTOUHOH Mexyy dpakuuamu I u II. DonneBan 
KHMCOTA MOUTH He CABHTasacb CO cTapTa. 

BuBpogn. TK xopomo pacrsopuM B OyTaHoue. Kostdbuuvent pac- 
IpeweeHuA MEX LY SOyTaHOBOH HM BOLHOL tpasoli oueHb BEICOK, NockoubKy JT OK 
ypurasicA Ha XpoMaTorpaMMe O1H3KO K (PpOHTY JBWKeHHA TMOABHKHOFO pac- 
TBOPHTeIA — OyTaHowa. ; 

AKTHBHad B OMOOrM4YeCKOM OTHOWeHHU dbpakuua VI coyepxKuUT HeOOUIbIIOe 
KOJIMYeCTBO AMHHOKHCIOT MO CpaBHeHHIO C OOULHM KOJIMYeCTBOM AMHHOKUCJOT 
WMasusata *KeryTOUHOrO coKa. Ita pakiHA He cCoOepxXKUT MypHHOB UM MupHu- 


MHJMHOB H CaXapos. 
Iloctynnsio 
29 XI 1960 
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BHOXHMH# 


MW. A. ABAHOB 


NOJIAPOFTPA®HYUECKAA BOJIHA H SHSHMATHYUECKAS 
AKTHBHOCTb TIPOTEHHAS 


(ITpedcmaeaexo axademuxom A. H. Onapunoim 26 XI 1960) 


_ Ilonaporpadhus 6enkop mpuMeHseTCA KaK MeTO, KOHTPOA OUNCTKH BUpy- 

ca TaOauHoH Mosauku ('), rHatypoHuyast (*), muToxpoma C (). Sram xe Me- 

TOAOM OMpeyeAeTcH aKTHBHOCTb aJIbJeruy- M KCaHTHHOKcHasbI (4), TpHTICH- 
Ha (°), mencnua (°,”), akTomHosHHa u cboctopuasbl KapTodena (8). B nammx 
paOoTax MeTOJOM acop6uMOHHO Nouaporpabun moKa3aHa BO38MOXXHOCTb 
ONpeeeCHHA AKTHBHOCTH MpOTeHHa3s MO CHHXX€HHIO BbICOTbI MAKCHMyMa CKHCTEe- 

-MbI KOOaNbT (II) — okcuxuHomHH (°). 

_ Ilporeonutuyeckue cbepMeHTbI mpescTaBiaioT co6o! GO1aronpusATHBI oGb- 
eKT JIA NOMAporpapuyeckux UcceqOBaHHH, MOCKOJbKy 9TH PpPeMeHTbI cpaB- 
HHTeJIbHO JIErKO BbIJeAIOTCA B KPHCTaJJIMYeCKOM BUe HU, KpOMe TOrO, OHH 
SNeKTpomopeTuyeckuH romoreHHbl. IIpoTeuHa3bl MOryT C/yXKHTb NMOAXOAAULUM 
OOBeKTOM JIA H3yYeHHA MpolleccoB CaMOMepeBapuBaHHA, OCOGeHHO B CBA2u 
c TeMMepaTypHOH aKTHBallHeH H JeHaTypalluelH 9THX CepMeHTOB. 

IIpoueccbl camMonepeBapHBaHHNA KpvcTalmMyecKoro MpenapaTa TpuNcuHa 
WM XMMOTPHICHHa HaMH Ucce_oBamucb mpH 30°. KontpombHad mpoOa Haxogu- 
mach 1pu 0°. B kauecTBe cTaOHJIH3aTOpOB aKTHBHOCTH 3H3HMa IIpHMeHAVJINCb. 

-HHTHOMTOpHI: AuNsomponumpropPochat (1PM) (*°) u peaxtun Canepa — 

' AunuTpodprop6ex301 (H®B) ("). J®® muorokpaTHo UcHoub30BascA B Kka- 

“WeCTBe HHTMOMTOPa ZSH3HMATHYeCKOH AKTHBHOCTH psa MpoTewHas, scTepas u 
SCTepa3HBIX IeHTPOB MpOTeoHTHYeCKUX cbepMeHToB. B HacTostlee BpeMA CUH- 

-TaIoT, YTO B AKTMBHbIli WeHTp TPHMCHHa, XHMOTPHIIcHHa, CyOTHIM3HHAa H Apy- 

THX (epMeHTOB BXOJUT rucTHyuH u cepuH. LOM pearupyer mpeumyulecTBeHHO 
C THApPOKcHsIbHOH Tpynnow cepHuHa. 

JIH®B npumensnca B KayectBe cmelupuyecKkoro peaKkTHBa Ha CBOOOHBIE 
aMMHHbIe PpyMbl B cocTaBe OeKOBOH MOWeKYyJbI, AIA MJeHTHPHKALHH KOH- 

_yeBo aMMHOKUCAOTH! NorunenTHAHOH Wenu. JJH®B pearupyer 4 c HMuLasOWIb- 
HBIM KOJIBIIOM THCTHIMHOBOFO OCTaTKa B aKTHBHOM IeHTpe 9H3HMa, B CBA3H 

'c 4eM MOxKeT CYKUTh HHTUOUTOPOM MpoTeomHTMYecKOH akTuBHOcTH. Muru- 

-O6upyromlui sddext JIH®B, ognako, Menee pe3kO BbIpaxKeH MO CpaBHeHHIO C 
J1®®, uto, n0-BuyqUuMoMy, CBA3aHO CO CTpyKTypOH 9H3HMAa. q 

VUnky6atua uaru6utopos c depMeHTOM MpoBosUMacL MO CHelMabHOH Ipo- 

‘IMCH, yKa3aHHoli B wuTepatype (”). J®O u JH®H B mpumensembix KOHIeH- 
Tpaluax Nomaporpacuuecku HeakTuBubl. Ha puc. | moKasan mpomecc camone- 

_ peBapHBaHHaA TpHIICHHa M XUMOTpHNIcHHa Upu 30° BIpHcyTCTBHu W®® u THB. 

. Kak suguo us puc. |, /, KonTpombHad Mmpoba, BbIepr%kaHHaA JO perucrpa- 

‘1KMH TomAporpaduyeckoH BOMHEI Upu O°, Bcerga pacolaraeTcH HWKE OCTAJIb- 

BIX KpuBbix. [Ipu narpepanun Jo 30° BbIcoTa BOJIHbI YBeMUMBAeTCA (puc. 1, 2). 

/Kpusan 3 orpakaeT u3MeHeHHe BOJIHDI B NpPHCyTCTBHH Oe. Ona pacnomara- 
eTcCd HMKe KPUBOli 2, T. €. 9H3HM CTAHOBUTCA Ooulee YCTOHYMBLIM K CaMOIepe- 

; BapHBaHMlo (cm. xuMoTpumcuH — XT ua puc. |). B cayaae c TpHlcHHOM (13 

_A®® ue okaspipaeT 3aMeTHOrO cTaOumusupylollero BINAHUA. Baie Bcex pac- 
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foularaetes KpuBas 4 (uHKyOatua B upucytcTBuH JTH®Ob). JH®D ue oxaspi- 
BaeT CTAOHM3UpylollerO BIHAHHA Ha MOeKyJy OeKa. 

B avaJlorMuHblx yCuIOBUAX HCCIeEQOBaICA Mpowecc CaMoMepeBapuBaHuA IIpo- 
reuHasbl B. subtilis —cy6Tumu3una (pyc. 2). Kak u3sBecTHo, cyOTHIM3HH 
3 OTIHYHe OT Apyrux OeNKOB MOKasbiBaeT OAHOCTyMeHyaTy!O Bony (*°,**) (cM. 


| 


if 


Puc, 1, Cra6uiusayHa nouaporpauyeckou BOJIHbI TPHICHHAa 
HM XHMOTpHNCcHHa B npucytctTBHH JLH®B u OO B mporec- 
ce camomepeBapHBaHHia, 7 — TpHncHH; XJ — XHMOTPHNCHH; 
Co—souiHa nona Co(II); 7 u J7—nepBaa vu BTOpad BOUHEI Pep- 
menTos, 1 — | ma depmenta (0,5 mr/ma), 0,2 ma qucTHusan- 
poBaHHoH Bos, 0,8 ma 0,8 M NaHCOs3 u 3 Mia peakTuBa 
BpgzuuKa (0,1 mom, ammuauHoro Oydepa, 100 mr CoCle Ha 
100 ma Gydepa), DepMeHT BHIZepxuBascA mpu O°, 2 — Kak 
1, Ho epMeHT BbiqepxKHBaca mpu 30° B Tesenve 30 muH. 
3— kak 2, HO B mpucytTcTBHH 0,1 ma 1-103 M TOO, 
4 — kak 3, HO B MpucytcrBuH 0,1 ma 1-10-3 M HOB. 
Macmira6 yudbepentvabHbIxX KpHBBIX 0,5, Hauano 3anucu 
BOJIHbI WpH —1,0 B, Bsicota ptyTHoro ctTol6a 40 cm 


puc. 2, C). Bbicota BONHbI CyOTHIM3HHa CHMKaeTCA B Mpolecce caMomepeBapu- 
BaHHA pH MOBbIMeHHU TeMiepatTypbI M0 30°. Hexotoppim cTaOumusupyromui 
appekT nokasbipaet JLH®B (kpusaa 2) u TPO (KpuBasn 3). Bonee oTueTauBoe 
iIpeqoxpaHsrollee eHcTBve oKasbiBaeT JI DO. 

BuvaHMe TeMMepaTypbl Ha 3H3HMaTHYeCKy!0 AKTHBHOCTb MpoTeHHa3 HC- 
Cle€JOBalOCb B CBA3H C H3M€HEHHEM BBICOTbI BOJIHEI (bepMeHTOB. AKTHBHOCTb 
cyOTHlusuHa (K. a.) OMpexenAmach MpelIOXeHHBIM HAM HedesOMeTpHYeCKHM 
MeToyom (*°). Cy6cTpaTom cmy2xKus xenaTuH. Ha puc. 3 moKasaHoO, 4TO aK- 
THBHOCTb CYOTHIM3HHA YBeMYHMBaeTCA (CHDKEHHe 9KCTHHKIMH) 10 Mepe yBeJH- 
yweHHA Temuepatyppl yo 70°. Ilapanmenbuo, go 70°, yBemMuMBaeTCA H BbICOTAa 
BOJIHBI (#) SH3MMa, Nocwe 4Yero OHA pe3KO CHMxKaeTCH (MO-BUAMMOMy, HacTy- 
maeT HeoOpaTumMbllt mpolecc eHaTypaun). 

Ontitamu CysyxKu (°) 6b110 N0Ka3aHO, 4YTO BEICOTa BOJIHbI H AKTHBHOCTb aK- 
TOMHO3HHaA HM (ociopuasbl KapTodeiA CHW KaIOTCA MapasmembHO MO Mepe 
yBeMueHHuA TemiepatypH. IIpu yoctmKeHuu Temnepatypht 37° oTMeyaeTcCA 
peskoe CHwKeHHe K. a. u A. J[pyruMu cOBaMH, XOTA TeMIlepaTypa HaXOJMTCA 
HMKe TeEMIepaTypbl WHAKTHBALMH JH3HMa, CTPyKTypa MoOJekyJIbl OemKa H3Me- 
HACTCA TAKUM OOPasOM, 4TO KaTaJIMTHYeCKHM WeHTP 9H3MMa HauMHaeT HCIBITEI- 
BaTb Pa3pyIMTeIbHOe elicTBHe MpoweccoB FeHaTypaunu. B cmyuae c cyOTH- 
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JIM3HHOM OTMe¥aeTCH OOpaTHOe ABeHHe —c yBenHYeHHeM TeMIepaTypbI oO 
70° yBeanunBaetca K. @. Mh. ITOT PakT NoKasbipaer, uTO MoweKyja CyOTHIH- 
SHHa Mp4 HOPMaJbHOH Temmepatype (30—40°) He Bcerga aBasaeTca caMoli nOZ- 
XOMAMLCH CTPYKTYPHOH CMHHLeH 1A MpOABMEHHA KaTaJHTHYeCKOl AKTHBHO- 
CTH. 

B pe3yaAbTaTe IIpHBeeHHbIX JaHHbIX m0 CaMollepeBapHBaHHw MpoTennas 
H HSYNCHHIO 4KTHBHOCTH STHX SH3HMOB NO Mepe H3MeHEHHA BbICOTHI BOJHEI T0- 
Ka3aHO, 4TO 4KTHBHBIH WCHTP B MomeKy/1e Oenka YyBCTBHTeeH K TeMNepatype. 
Hawke B TeX cy4¥aax, Kora Temnepatypa gocturaeT Bcero 30°, akTHBABIii 
l€HTp TPHNCHHAa, XHMOTPHIICHHa H CyOTHH3HHa pHOOperaeT Taky1O MpoTeo- 
JIMTHYECKYIO AKTHBHOCTh, YTO OHA YKe OTParKaeTCA Ha BEICOTE BOJIHI. 


Co C 
*.@. 
MM O92 
! 700 ozo! 
! 
3 <S 


— 


0 {2 pale 18 8 GO 20 40 60 80 100° 


Puce. 2 Pac. 3 


Puc, 2, Bavanue npomecca camonepepapHBaHHA Ha BLICOTY MOMAporpadHueckolt BOTHEI CyOTu- 
ausvHa, K 1 wa (1 mr/ma) cy6THiH3HHa npHOaBseHo 0,50 Ma ramoKo3p (25 mr/ma), 0,3 ma 
0,8 M NaHCOs, 0,4 ma stanoma nau 0,4 mi 1-10-3 M JLH®B (cootsercrpenuo 1-10-23 M 
Ai®®), Cmecu sctpaxupasin B TeyeHHe 30 MH, np 30°, nocne 4yero OxXlaxKLaIH JO KOMHaTHOH 
Temnepatypb (23°) u no6apanu 0,4 ma 0,1% pacTBopa Kpaxmasa u 3. ma peaxTuBa BpauuKa, 
I — cy6TuausnH, Harpeth 20 30° (hk = 58 mm), 2 — kak J, HO B npucyTcTBHH THOB (h = 
_ = 63 mm), 3 — kak 2, no BMecto JH®B npucyrtcrsopan TOO (h = 78 mm), 4 — cy6THIE- 
3HH 6e3 AO6aBOK H HarpeBaHua (23°, h = 78 mm), Co — BouHa ko6annta (JJ), C— Boaua cy6- 
THIH3HHA 


Puc. 3. Hsmenenve BbICOTHI BOJIHBI H 9H3HMATHYCCKOH AKTHBHOCTH CYOTHIH3HHA NOR BAA- 
HHeM TeMMepaTypbl. {x.d.— KaTaJIMTHYeCKaA AKTHBHOCTb 9H3HMa, A — BbICOTa BONHH cy6- 
THIASHHA 


Bowlee BbICOKOe paciiooxKeHHe KpHBbIX (cM. pHc. 1), MOyYeHHBIX B OMBI- 
TaX C 3H3MMaMH, Bbiep%KaHHbIMH MpH 30°, MoxeT ObITb PacCMOTPeHO He TOJIb- 
KO B lfaHe aHamH3a MpoleccoB caMOrepeBapHBaHHA MpoTevHa3, HO TaKKe H 
B OTHOWeHHH BJIHAHHA TeMMepaTypbl Ha MOJIeKyJy OerKa. Bricota BomHbI Ge- 
Ka MOKeT yBeMYMBATbCA HelpepbIBHO, HayHHaA c 0 go 50°, a uHorgza U JO 
70°, B 3aBHCHMOCTH OT CTpyKTypbI Genka. B otanune or JH®b, LOO oxaszi- 
BaeT oTYeTIMBOe CTAGHIH3Upylollee WeHCTBHe Ha MOJeKyY TPHNCHHA H OCO- 
OeHHo xuMotpuncuna. JIHPB u ocobenno J[O® crabusnusupyioT Takxe cy6- 
‘TuaM3uH (cm. puc. 2, 3 u 4). IlockombkKy BbICOTa BOJHbI WHCTHHCORepKallnx 
'6enkos (TpuncHHa uv XHMOTpHMcHHa) mpH 30° yBeIM4MBaeTCA, a BbICOTA BOTHDI 
'cyOTuM3HHa Ip STON TemMepaType CHMKaeTCA, TO, NO-BHAMMOMY, B Cylyyae 
¢ cyOTHIH3HHOM Gojbmiee 3HaYeHHeE MMeIOT MIpolecchl CaMonepeBapuBaHnuaA. 

Bmecte c TeM B TOM HM ZpyroM cayyae J[P® oxkaspipaeT crabuMsupyroulee 
BJIMAHHE Ha BbICOTY BOJIHbI, YTO TPYAHO OODACHHTb TOJIbKO BJIHAHHEM TeMIIe- 
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patypbl Ha Momekyay Oenka. T®® OnoKupyeT aKTHBHBIM WeHTP Kak TpHIICH- 
Ha H XMMOTPHIICHHa, Tak HM CyOTHAM3HHa, M B OOOMX CAy4yaAX BOMHA Tpoo, 
cofepxKaulMX STOT MHTHOUMTOp, pacnonaraetca OumkKe K BouIHE Hpoo, BbiZep- | 
*KAaHHBIX TIpH 0° mM pH KOMHATHOH Temmepatype (23° B ombitax c cyOTHIM3H- — 
HOM). 

CreqoBaTeIbHO, Hapayy C BJIMAHHeM Ha BbICOTY BOJIHbI MpoTeHHas Mmporec- | 
CoB CaMOMepeBapuBaHHA HawO IIpHHATb BO BHHMaHHe HW JeHCTBMe TeMMepatyp- 
Horo dakTopa.. ; 

VuctutyT Of0xuMHH Tloctynuao 


um. A. H. Baxa 24 XI 1960 
Axagemun uayK CCCP 
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>| Aoxnagm Akaqemun nayxk CCCP 
' 1961. Tom 137, N 6 


BHOXHMH fl 


B. A. AKOBJIEB u E. B. POSEHTAPT 
MOJIEJIMPOBAHHE 3CTEPA3HOFO JENCTBHA 


(ITpedcmasaeno axademuxom M. H. Ka6aunuxom 7 XII 1960) 


MuorouncseHHble JIMTepaTypHbie JaHHbIe CBUJETeEMbCTBYIOT O TOM, 4TO 
9cTepa3bl, 4YBCTBHTeJbHbIe K HHTHOUPytollemy JelcTBuIO doctbopopraHHyecKHX 
-coeyquHeHHi (POC), coyepxKaT B cBoeli MouleKye B paiione akTHBHOTFO WeHTpa 
OAHOpOAHy!O FpyNMHpoBKy amMuHOKHcaOT (*): 

— Tray — cep — ran — 
(acm) [(asta) 

AlokasaHo, 4TO NoTepA epMeHTATHBHOH AKTHBHOCTH Mpu Bosyelicraun DOC 
Bcerja CBA3aHa B KOHEYHOM UTOre c cdbocopHIMpoBaHHeM cepHHa M0 ero ruy- 
_pOKCHJIbHOH rpymme, Kpome Toro, noka3aHo, 4TO B MIporecce cbepMeHTaTHBHO! 
“peaKHHH rHuApoiusa SxpupoB oOOpasyioTcA MpPOH3BOLHbIe, allMMpOBaHHbIe 10 
rHa~poKcusy cepuua (?). B To xe BpemMa” cam CBOOOHbIi cepun He cboccbopusH- 
pyeTcaA M He allHHpyeTcA B TeX YCNOBHAX, B KOTOPbIX HeT peakUMA acTepas 

c MOC uw xbupamu (°). 
STO MpOTHBOpeyHe MbITAIHCh paspelHTb, MpesMoarad BOSMOXKHOCTA yya- 
CTHA MMMasolIa THCTHJHHA B MpOMeXKYTOUHDIX peaKIMAX KaTaM3a HM HHTH- 
_O6upoBanua depmMentos MOC. Cuutanu, uro nepBoHayaibHO o6pas3yrotTca N- 
allWJIbHbIe, COOTBeTCTBeHHO N-doccdopusbyble, MpousBogubie uMHasona (‘), 
_ KOTOpble MH6O pacilelIAOTCA BOLO (THApONHs spupos), HOO B HUX MIpOHc- 
| XOQMT MurpalHA cochopHIbHOrO ocTaTKa u OOpasoBanHe O-coctbopusnpoHs- 
' BoyHOrO cepHHa (HHTHOHpOBaHHe (epMeHTa). 

TipaMbix joka3aTeIbcTB (B 4YacCTHOCTH, BBINCICHUA TIPOMeAYTOUHBIX N- 
anua- u N-doctbopHInpov3BORHbIX THCTHIMHa) TaKOH CXeMbI JO CHX Top HeT, 
A MMeIOUIHeCH KOCBCHHbIe JOKa3aTeIbCTBa He BMOJIHe yOeQUTeIbHBI. 

j MoxHO OmycTHTbh, OHAKO, YTO THAPOKCHJIbHaA Tpynma cepuna B cocTaBe 
(bepMeHTa Mo BIMAHHeM COCeAHHX AMHHOKHCIOT NOAMMENTHANBIX Weel BCeli 
OeNKOBOH rno6ysbl MOET MpHOOpecTH CBOHCTBa, OTJHUHbIe OT CBOMCTB FHI- 
pokeuma cBoOoguHoro cepuHa. B yYacTHOCTH, MOXKHO JONYCTHTb BOSMOXKHOCTb 
_ YBEIMYCHHA HYKMeOPHILHOCTH KUCOpoORa OH-rpynnbl cepuua 3a cueT oOpa- 
_ 30BaHHA BOAOPOAHOM CBASH C KaKOii-IHOO 9eKTPOOTPHUATeEbHOH TpyNIMpoB- 
| Ko Genka (cxema |, A, 5B). B 270m cayyae pu B3sanMogelictBun c abupamu 


OE i 0-H Hef 
X Bi ae H , 
6 


R 
OR Z 
CH, -GI— CG CHy—O1—-P-R 
lecuek | lr 
/ B Lis 


> 

j e€o- 
| KapOoHoBbIxX KucmoT (cxema 1, B) u c POC (cxema 1, I) o6neruaetca he: Z 
| uabHaa aTaka Ha yruepox KapOouuna un cocpop. B nepBom oe o6p 
3yloTca O-alnbHble MpOu3BOLHbIe, MerKO THApOJIMsyeMble BONO. BO BTOPOM 
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cayuae — mpounbie O-soctbopububle Mpov3BOAHble, B pesybTaTe Yero THX- 
PpOKCHAbHad pyimla «sannpaercs». 

Ecu 3Ta TOUKa 3peCHHA BepHa, TO MOXHO MpeMMOIOKAUTL, YTO COEAMHEHUA, 
coepKaulue ammpaTHyeckyio THApPOKCHbHy!O Tpyliny, MaOuMsHpoBaHHylo 
BOKOPOMHON CBASHIO, OyAYT KaTamM3aTopaMu THApoMusa SpupoB, T. e. OyLyT 
ABJIATbCA MOMeIAMM 9CTepas. 

B 9Ty CXeMy yKJafbIBaloTCA SKCHepHMeHTaJbHble JanHble Ueune, Potrex- 
6ypr 4 Tropkayd (°), noKasaBuiux, uTo N-OKMCb AHMeTHJaMHHOSTaHONa KaTa- 
AM3UpyeT PHApONH3 OeH30HXO/HHA. 

MoxkHo fyMaTb, UTO OOpa30BaHHe BOAOPOAHOH CBA3H B asM*aTH4YeCKHX OK- 
CHCOCMHHEHHAX ABAeTCA OOULMM HPHHIMNOM MOBbILIeCHHA AKTHBHOCTH Trug- 
pOKCHAbHOH Fpymibl B peakKUHAX HYKMeOPUbHOTO 3aMeLLeHHA, sMeKalllHx 
B OCHOBe KaTaJIMTHYeCKOrO BJIHAHHA Ha THAPOJH3 COMKHEIX IPHpoB. 

J|fa MpoBepKu 9THX MpeqnoNowKeHHH HaMH OBIIO HcCeqOBaHO KaTaJHTH- 
yeckoe fAelicrsue N-oKuCcH JMMeTHaMHHOSTAHONa MH STHI-f-OKCHSTHICYABOK- 
cua, a TakxKe OU3KHX NO CTpyKType COeqHHEHHM Ha PuApOH3 PeHOMHHIO- 
(penumanetata (BMA). IIpumenenne PMMA yyoGuo, Tak Kak HpH ero rug- 
pomu3se oOpasyeTcaA OKpaulleHHbI PeHOHHAOPeHOMAT, KOHUCHTPall¥o KOTOpOTO 
JerkO OnpeseNuTb Ha POTOKOMOpUMeTpe. 


IKCNeEPHMeCHTAALBHAA YACTH 


ItTua-P-okKcHITHACYAbphoKcHUA. K pacrsopy' f-oKcuau- 
sTucyabpuga (0,055 r-mMonma; 5,85 r) B 15 Ma alleTOHa, Oxa%KeHHOMYy JO 
—1l0°, pH 3HeprH4HOM epeMeLIMBaHHH OOaBIANIH TepeKWcb BOogopoRa 
(0,057 r-moma; 6,9 Ma 28% pactBopa) Tak, ¥TOObI TeMiepaTypa He NOAHUMasacb 
Bbule +5°. Tlocne 4-uacoporo pa3sMellMBaHua CMeCcb OcTaBIAAM Ha 3 pHa. IIpu 
OTpHWaTeIbHOH peakunMH Ha H2O2 43 cCMeCH OTTOHAM alleTOH B BaKyyMe BO- 
jocTpyHuoro Hacoca, a OcTaBileecd Macao MeperoHaANH NOX BakyyMom. T. Kum. 
150—152° (8 mm), nj§ 1,4945. 

Haitgeno %: S 25,95 
CaH;,CoS. Baruacneno %: S 26,24 

MMA. CnutesupoBpan mo Metogy Kpelmepa (°). 

KaTamuTuueckoe feticTtTBue Ha rugpoaus OMDA. 
K pactsopy PH®A B aneroue npn6aBAIH paBHbIli OObeM pacTBopa HccseLye- 
Moro BelllecTBa B OopaTHoM Oydepe pH7,0. Koneunaa konuentpauua DUDA 
uw Katanu3atopa |-10-? M. PeaxiuonHyto cMecb BbI,epKUBaIH Mp TeMiepa- 
type 40°, yepes onpeqeneHHble MpOMeKYTKH BpeMeHH OTOMpanH MpoObEI obbe- 
MoM | Ma, IpHOaBIAH 3 MJ CMeCH paBHbIX OObeMoB alleToHa HW OopaTHoro Oy- 
cbepa pH 7,6, u u3smMepsM ONTHYeCKy1O IMOTHOCTh pacTBOpa Ha JIeKTPOPOTO- 
KomopuMetpe MIKH-54 c dunbtpom Ne 7 (makcumMym mponycKkaHusa 610 mp). 
Ilo nowy4eHHEIM 3HaYeCHHAM ONTHYeCKOM MIOTHOCTH BbIUMCIAH KOHWeHTpallHio 
oOpasopaBluerocsh cbeHOmMHOteHOAATA C MOMOULbIO KaJIMOpOBOUHOM KpHBOI. 
IlapannenbHo onpeyeiaa cKopoctb rugpomusa DMA B orcyTcTBHe KaTa- 
ausatopa. flo pasHocTH cKopocteli BbIYMCAAM KOHCTaHTy CKOpPOCTH KaTaJH- 
3upyemoro rugpomusa DUDA. PesyabtTaTet OMbITOB MmpescTaBeHbI B Ta6z. 1. 

Ta6auna 4 


MoHOMOJIeKyJIpHaA KOHCTaHTa CKOpOCTH KaTamH3upyemoro 
ruypomusa OUOA 


Karaausatop K, muu-t KatTasusatop ‘K, Mun-? 
Sane: {5,6-10-5 |) C;HsSC,.H,OH hor Ome 
{ 
O | O 
(CH)2NCH,OH 0 C:H;SC:H,OH 0 
(CH3)3N—+-O 0 (CH3)2S—O 0 
(CHg}3N 0 CeHsSC2Hs 0 
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V3 9THxX aHHbIX ceyeT, 4TO KaTanuTHuecKuM selicTBHeM Ha PHApOMH3 
@®HOA o6nagaior u3 UccmeqOBaHHBIX coequHeHHit auth N-oKuch .MMeTHaMH- 
HosTaHoma uM 9sTus-f-oKcusTuAcyboKcuy. Coequnenna, coqepxKalue smH60 
_ TOMbKO THAPOKCH, MHOO TObKO rpynmupoBKH N->O unu S—>O, KatanuTuue- 
CKOH AKTHBHOCTbIO He OOsaator. 

BeposTupit MeXaHH3M KaTaJIMTHYeCKOrO TeHCTBHA OKCHCOeqHHeEHHM C BHYT- 
PHMOJeKYAAPHOH BOAOPOAHOH CBA3bIO MOXKHO MpescTaBuTb B Bue cxembl II. 


' 
. 
. 


X—CH, X—CH,—O. 
| o—c —— | cK 
ake 3S 7 
Over H ch OR Or Hee OO” OR 
[coon +H,0|-ROH 
| X—CHy X-CH Gf 
| aioe ® pid. POMEER 
O--H-O OH O H-OH 


rae X+(CH,)g.NCHy—; C,H;SCH,—; CsH;C— 


y 


B sTy cxeMy yKlagpiBaeTca KaTamuTuueckoe jelicrBue N- u S-oxucelt B-oK- 
CHSTHJINPOWSBOMHBIX, a TakxKe, BO3MOXKHO, KaTaHTHYeCKoe jelicTBHe 6eH30- 
HIKapOMHOMa Ha ruyzpous MeTHMOyTupata, ycTaHoBJeHHOe JlaHrenGekom (’). 


Mucrutyr 9BouiouwHonHol dbusHonornn Tloc ynuuao, 
um, HM, M. Ceuenosa 3 XII 1960 
Axayemuu uayk CCCP 
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Jlokxuanm Axagzemun nayx CCCP 
1961. Tom 137, Ne 6 


@H3HOJIOTHA PACTEHHH 


T. A. JAHHJIOBA un E. H. JABbIAOBA 


O JEMCTBHM KOBAJIbBTA HA PACTEHHS 
(IT pedcmaeaeno axademuxom A. JI. Kypcanoseim 12 XII 1960) 


B cBa3H C TeM, 4TO B HACTOAIUee BpeMA HEOOXOMUMOCTb KOOAaIbTAa MIA pa- 
CT€HHH CUHTAaeTCA HeMOKa3aHHOM, HaMH ObIIH MpoOBeeHbl BereTallMOHHBIe U 
TIOJIEBLI€ OLITbI, WeIbIO KOTOPHIX ObIIO BbIACHHTb JjeHcTBHe 9TOFTO MUKpooue- 
MeHTa Ha ypoxKaii pacTeHuii, a TaKx%Ke U3YYHTb Te OCHOBHbIe H3MeHEHHA B OOMEe- 
He BeULeCTB, KOTOPble MpOWCXOZAT NO ero BMAHHeM. 

B 1958 r. BereTalHOHHble OMbITLI MPOBOAHINCh B MecuaHbIX KyJIbTypax Ha 
cmecu Kuoma c dbacombro copta [upoxocrpyanas-92 u mpocom KasancKoe-506. 
Tloces qbacom npousBogzunca 23 V, mpoca —20 VI. Emxkoctb cocyyos 6 Xr. 
@Macob Oblia yOpana B dbase G6yToHU3sanun 3 VII, mpoco — 10 X Bo Bpema 
NOWHOH chelocTH 3epHa. 

B 1959 r. nogonbITHBIM pacTeHueM CilyxKua TopyNla, KOTOpaA BbIpalllHBa- 
Jlacb Ha cMecu IIpsHumHuKoBa B cocyfax Ha 7,5 xr. B onbiTaxX MCHBITbIBAHCb 
Ba clocoOa BHeCeHHA KOOaJIbTa: B MUTATeJIbHY!IO CMe€Cb HW BHCKOPHEBBIM IyTeM. 
Ko6anbT mpuMenasca B Buge CoSO4-7H20. Topunny ceaan 16 V, _BHEKOPHE- 
Bad NOJKOpMKa mpoBogusacb 20 VII, Bo Bpema uBeTeHua pacteHul. YOpanu 
ropuuny 11 VIII, korga pacrenua eme npoqomKanu WBeCTH, HO YaCTHYHO yrxKe 
M MogoHocumu. IloptopHocTb Bo BceXx OMbITax Oba 6-KpaTHoH. B mepuoy, Be- 
reTallMM BJlaxKHOCTb MecKa B cocyqax No_epxKuBalacb Ha YPOBHE 60%, ye 
MOJIHOH BJIarOeMKOCTH MecKa, a B HanOomee KapKoe BpemMa Ha ypoBHe 70 %. 

HyKHOo OTMeTHTb, 4TO y (pacouu yxKe uepes 10 ;HeEH MOCTe MOABJICHHA BCXO- 
HOB CTaIO 3aMeTHO Jyullee Ppa3sBUTHe OMbITHbIX pacTeHHi. 

PesyJIbTaTE HaOMOZeHUli 3a poctom dbacomu npuBepeHbl B Tab. 1, KoTOpaa 


Twalori ame 


Bec 1 pactenua 
2 See eee Buicota 1 pac-| Accum. no- 
Bapuanr TeHHA B CM | BePXH. B cM? 
Br B % K KOHTDP. 
KoutTpouab 5,22-+0,16 100 24,70 115,62 
Co 0,001 mr/xr 5,34+0,13 102,30 PAG 32) 150,0 
GolO7 00a mee 7,096-+0,17 159,38 31,65 493,7 
Co 0,05 » 10,0 +0,9 494 5 39,0 304,1 


CBHJeTeIbCTBYCT O TOM, YTO paCTeHHA, MOyIMBUINe KOOaIbT, pocmu 3HauH- 
T@IbHO JIyuie: ObWIM BbINe KOHTPOJIbHbIX, pasBuBaIM OombUIylo accHMUsa- 
IMOHHY!0 NOBEPXHOCTh, paHbie COpMUpoOBaNH SyTOHbI H MMe GobIIOe KO- 
JIM¥eCTBO IBeTKOB. MuTepecHo OTMETHTb, YTO FaxKe TaKAA HU3KAA 03a KobaJb- 
Ta, kak 0,001 mr/xr, oka3bIBana, WpaBya, OYeHb HeOoO/bUIOe, HO BCe Ke NONO- 
*KHTEIbHOe JeHCTBHe Ha pOCcT pacTeHHit. ; 

nA Wsy4eHHuA BIMAHUA KOOaNbTa Ha cbHsHomOrMyecKHe IIpOWeccbl B pacTe- 


HUAX HAMH ObIIM IPOBeJeCHbI HEKOTOPbIe aHaH3bI, PC3YMbTATbI KOTOPEIX mIpu- 
BeleHbI B Ta6m. 2. 
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Laonuuma 12 


4 VMHTeHCHBH. TpaHc- Mutrencusy. doro- Coyepx. xnopobuamna 
x nupawun CHHTe3a B JIMCTbhAX 
Cozepx. 
Bapuant naetoak BMrcC Ha 
0 0 2 is B 
B% B r/qM?-yac aaa pec oe 100 Feapt Benes 
wucta Beca 
KoutTposp 85,52 0,260 100 5,76 400 118,0 400 
Co 0,001 mr/xr 87,78 OretZ 120 OF 146) 50 138,7 AAT oo 
Co 0,005 » 89,10 Oe vod 288 9,10 At se Lire 148,7 
Co 0,05 » 85,80 0,470 180 7,60 13258 157,0 1330 


| IlonomutenbHoe elcTBHe KOOaIbTa MpOABHOCh MB TOM, 4TO OH crOCO6- 

“CTBOBaJI 3HAYHTEJIbHOMY YBeJIHYCHHIO BOCCTAaHOBHTeIbHOM AKTHBHOCTH TKa- 
Hei. Tak, y pacTeHuli, Nomyuupuimx KoOanbT B 03e 0,005 u 0,05 mr/xr, Boc- 
‘CTaHOBHTeJIbHaA CIMOCOOHOCTh TKaHeH yBeH4Mach Gonree “eM B 2 pasa. 

Hsyyenue a30THOro oOMeHa oKa3as0, 4TO CosepxKanue a30TAa NO] BIMAHU- 
€M KOOambTa B JIMCTbAX pacTeHuli CHMKaOCD. 

Ecnqu B JIMCTbAX (acouM KOHTPOMbHOTO BapHaHTa coepxKanoch 1,28% 
oOulero a30Ta Ha CyXoe BeLLeECTBO, TO y PaCTeHHH, NOJYIMBUIMX KOOAILT B 03e 
0,005 u 0,05 mr/xr, coyep»kaHne OOmlero a30Ta, COOTBETCTBEHHO, ObIIO PaBHbIM 
0,8 u 1,02%. 

Aunagnoruunoe jelicrBHe KOOambTa Ha pocT HM du3HomOro-GuoxuMuyeckHe 
TIpowecchl B paCTeHHAX HaOOJaocb HM B OllbITe c ropuniet. B mucTbAX Top- 
UHI MO WelicTBueM KOGaIbTa, MOCTYNMBIUero B PaCTeHHA Yepe3 KOPHH HU ye- 
pes JIMCTbA, Tak Ke Kak uy acon, HaOOaNacb NOBbIIMeCHHaAA OBOJHEHHOCTB 
M peAylWupyrollad aKTHBHOCTb TKaHelH, Ooviee BbICOKaX MHTCHCHBHOCTb JIbIxXa- 
HHA, MOBbIIMeHHe ComepKaHuA xsopobusna (+56%) u yraesogzos. Tipu stom 
BCe H3MCHCHHA, BbIZbIBAaeMble KOOAJIbTOM, ObIIH BbIPAaxKeHbI Oomee YeTKO MpH 
‘ero MOCTYIJIeHHH Yepes JIHCTbA. 

Han6omee 3HauuTesbHOe NOMOKUTEMbHOE BIHAHME KOOaIbT OKAa3a Ha CPop- 
MapoBaHHe cemaH. HecmoTpa# Ha TO, 4TO pacTeHHA ObIIM CHATbI B TO BpeMs, 
“KOrJa OHH ellie He MOMHOCTbIO MIOOHOCHJIM, a YaCTHUHO TpoOsoKaIH WBeCTH, 
BCE 2K KOAHYECTBO CPOPMHPOBABIHXCA CEMAH Y OMBITHbIX PaCTeHHH ObIO BbIle, 
eM Ha KoHTpove. IIpuH gose KoOaibta 0,005 mr/kKr npeBbilieHHe cocTaBus0 
| 34,8%, a mpm gose 0,05 mr/kr 75,7%. Jlo3sa xe 0,5 Mr/kr B yCJIOBMAX Mecua- 
‘HBIX KYJIbTYp OKa3aJlacb TOKCHYHOH: pocT pacTeHH B 9TOM BapMaHTe OMbITa 
-ObII. 3AMETHO YIrHeTeH. 

B ombiTe c mpocoM mooxkUTeNbHOe JelicTBHe KOOaIbTa MpOABHIOCh Mpex- 
qe Bcero Ha ypoxae 3epna pH Jo3e Co 0,5 un 0,1 mr ua | Kr: ypoxwkal 3epHa yBe- 
JIMYWICH MOUTH BBO. 

_ Hapagy c onpitamu, mpoBeqeHHbIMH B YCJOBMAX MeCUaHBIX KyJIbTYP, ObLI 
TIOCTAaBJICH OMbIT c CaXapHOli cBeKIOM Ha YepHO3seMHOH Toy¥Be. B 9TOM oMbiTe 
‘CHEITHIBaIHCb Ba cocoba BHeECeHHA KOOabTa: B MOUBY M BHEKOPHEBaA TO]- 
‘KopMka. Onbit npospoguaca B cocyyzax Mutuepmuxa, BMellaroulux 15 kr MOUBBI. 

B mousy kKoOaibT BHOCHJICA BO BpeMA HaOHBKH COCYOB B nose 2 mr/kKr, 
a BHe€KOpHeBad TOAKOpMKa Oblla MpoBeyeHa B CepeMHE HOA 0,05% pactBo- 
poM KoOanbTa. OnpbicKHBaHHe MpOusBONOCh B BeyepHHe Wacbl. 

_ PesyabraTbl 2ToroO OMbITa MpHBeJeHEI B Tao. 3. 

TlowyyeHHbie JaHHbIe MOKa3bIBaioT, YTO KOOaIbT OKA3aJI MOMOMKUTCMBHOE 
JelcTBue Ha ypoxali KopHel UM cofep*KaHHe B HUX Caxapa. 
| Pa6ora no usyyenuio felictrBuA KOOaIbTa Ha CaxapHylO CBeKJIY Beach H 
‘B TomeBbIX ycoBuAx (B TamGoscKoi 06.1.). IlouBa — MOULHBIM TYYHBIN Cped- 
‘HEBBIIeIOUeHHBI YepHo3seM, OOaqaroulHu xoppuiey CTpyKTy Pou. Se ois 
‘ko6abTa Ha aOcooTHO cyXyl0 TouBy 2-10°°%; pH coneson signees wane 
-Snecb HCHBITHIBAIHCh CemyIoulue MpHeMbl MNpHMeHeHHA KOOalIbTa: BHECeHHe 
ge aT 


a a 


Talon tale 


Bec Br Tipu6apka Br 9 
Caxapuc- P % : 
TOCTD Conepx. Bec. or- 
BapuaHT KopHeit caxapa B | ypomas comepx. |HOU. 60TBEI 
KOpHA OTBBI B % KOPHE BT! “xopneti caxapa K KOPHIO 


IKOHTPOJIb 200 300 18,10 LD Tae. 


— — th AP 
Buecenve Co B nousy | 300 268 49 07 Oneal 20,0 PAA 0,89 


BrekopHesad MOKOpM- 
ka 296 284 18,82 53,84 11,8 11,9 0,95 


B MOUBY BO BPeMA MpeAMOceBHOH KYJIbTHBAaMH, BHEKOPHeBaA MOKOpMKa 
mpemmocesHad oOpaOoTKa ceMAH. YueTHad NOWalb JeAHOK B OMbITe C BHE- | 
ceHHeM KOOaibTa B MouBy Obima 200 m?, moBTopHocTb 3-KpaTHad; B ombite c | 
mpeqmoceBHol o6pa6oTKoH cemaH 100 m® npu 4-KpaTHOH MOBTOpHOCTH, Cc BHe- 
KOpHeBOH To_KOpMKol 50 mM? mpu 3-KpaTHOH MOBTOpHOCTH. | 

B nousy KoOasbT BHOCHICA B Rose 2 Kr/ra. [IpeqnoceBHaa oGpadoTKa ce- | 
MAH 3aK104alacb B UX HaMauMBaHHH B TeyeHHe cyTOK B 0,05% pacTBopax Ko- | 
6albTa. SaTeM ceMeHa IIPOCYLIMBaJIMCcb HU BLICeBasucb. BHekopHeBad MOAKOpM- 
Ka Bcerga MIpOBOAMNaCch B CepeAMHe HIOJIA, BO BPEMA MAKCHMAJbHOrO pa3sBUTHA | 
6oTBE. Pacrenua onmpbickuBanuch 0,05% pacTBopoM KOOambTa M3 pacrbiuTes | 
aa Tuna «Jle3uHdab». / 

PesyJIbTaTbI MOJIeBLIX ONbITOB C Ppa3JIHUHbIMH IpHeMaMH BHeECeHHA KOOaJIb- 
Ta Mod, caXapHyl0 CBeKJIy IpHBezeHbI B Tada. 4. 


Ta6Omuna 4 


Tipu6apKa B u/ra 
VY pomatt Caxapuc- C6op ca- 


B i 
rae TT aeeR is. clbnstte ben oR 
SEY it 
KOHTpOJIb 228,9 19,05 43,60 — _— 
BuekopHesaad moxkopMKa Co B 
nose 0,01% 264,7 20,44 54,02 30,8 10,42 
To xe B Jose 0,03% PA gai th 19,62 01,42 34,2 Th ey? 
1958en: 
KouTpoup 306 ,6 16,92 54,87 = | — 
BuekopHeBad moyKopMKa Co B 
Rose 0,05% 366,8 15,82 58,02 60,2 6,15 
To xe B mose 0,005% 341 ,6 16,36 00,89 ShaA0, 4,02 
Buecenuve 2 xr/ra Co B mousy 316,4 Wh Al 96,03 ors 4,16 
IlpeqmocepHaa o6pa6oTKa ceMaH 
Co 0,05% 326,6 15,95 52,09 20,0 C8274 
USPHS) sce 
Koutposp 292,5 18,4 53,82 — — 
BuekopHeBad noyKopmKa | | 
0,05% Co 284,4 19,0 54,04 — OF22 


V3 ta6a. 4 cmenyer, ato KoGanbT B Teyenue 1957 u 1958 rr. cnoco6cTBoBan 
YBeJIMYeHHIO ypoxwKad KOpHeH HM COopy caxapa c reKTapa. OrcyTcTBHe NOOxKU- 
TeIbHOrO JeHcTBuA KOOatbTa B 1959 r., MO-BUAMMOMY, MOXKHO OODACHHTD TeM, 
4TO B HIOJIe HM aBryCTe COBEPINeHHO He ObWIO WORKMEN, CBeKMIa Poca MeIVIEHHO | 
H, YTO BOSMOXKHO, B TAKHX YCIOBHAX JeHCTBHe KOOaIbTa HE CMOrIO IIPOABUTHCA. 

IIpencrasisisto MHTepec BbIACHHTb HM paciipefeseHve KOOaIbTa BHYTPH pa-- 
CTCHHH Mp pasMMuHbIxX cmocoOax ero BHeceHuA. Onpeyemenue KoGasbTa B pa- 
CTCHHAX IPOHSBOJMMOCh C HUTpO30-R-combio Ha COTO2TEKTPOKOMOpHMeTpe. | 
Tlomyyenupie Wane o paciipeyenenuu Co B ropuune mpuBeszeHb! na puc. |, 
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{ Fe KOTOPOrO BHAHO, YTO Y TOPYHIbI BO BPeMA UBETeHHA KOOANbT KOHILCHTpH- 
J OBaJICAH, TaBHbIM OOpa3soM, B IWBeTKaX, a MeHbILIe Bcero ero ObLIO oOHapyKeHo 

B KOpHAX. Y mpoca — Kak y KOHTPOJIbHBIX pacteHuli, TaK u y pacTeHui, nowy- 

,| MHBIIMX KOOaIbT,— HaHGombuIee ero KOMMUeCTBO OBIIO OOHapy2KeHO B cTe6- 
| TAX, B APyrux we OpraHax pacTeHui KOOaIbT pacmpegenssca Oomee mMeHee 
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tes 
So 
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Ses 


y/10De cyz. beus. 
800 Xe) 
700 & 
Puc. 1. Pacnpegenenne Co B pacreHuax ropun- ae A G 5 
mm. A—nuranne Co yepes Kopnu, 5 — Buexkop- a Gs 
Hepoe mHTaHHe Co; a—wBeTbl, 6 — mucTbaA, 400+ “ bs 
6—cTeOJM, 2—KOpHH, O—cemeHa; / — KontT- 3001 es % 
pop, 2 — onsit & BS 
200; be 
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.| paBHoMepHo. Y caxapHoli cBeKsIbl HavOoNbUIee KONM4YeCTBO KOOAAbTA ObIO 
| O6Hapy2KeHO B Me€IKHX KOPHAX. 
}. Cnoco6 xe BHeceHHA KOOanbTa HH y caxXapHOH CBeKJIbI, HH y TOPUHIbI He 
OKa3a/l BIMAHHA Ha ero paciipeseweHue BHYTPH pacTeHHH. 

Xapaktep pacipemenmeHuA KOOaIbTa B H3y4YaeMbIX HAMM pacTeHHAX, Mo- 
BHJMMOMy, Tipexkme Bcero OObACHAeTCA HX BUJOBLIMH OcOGeHHOcTAMH. Kpome 
‘TOTO, BOSMOMKHO, 4TO 3eCb HIpaeT pOsb U (pasa pasBUTMA pacTeHHH. 


Bcecoro3Hbli HayUHO-HCCJIefOBaTeIbCKHH UHCTHTYT Tlocrynusio 
ywoOpenuli Hu arponoupoBeyeHua 25 VIII 1960 


a 
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Jloxaagm Ankagemuu nayk CCCP 
1961. Tom 137, N36 


SOO/JIOLH 1 


'O. B. HATOUHH, B. B. XJIEBOBHY u T. B. KPECTHHCKAA 


CYKILMHAEPMAPA3A B TPAHCHOPTMPYFOWWMX HATPHH OPrAHA 
BECHOSBOHOUHbIX )KUBOTHDIX 


(IIpedcmaeaeno akademuxom E. H. Iaeaoscxum 29 XI 1960) 


OTHOCHTebHOe MOCTOAHCTBO OCMOTHYeCKOrO WaBJICHHA BHYTPeHHeH CpeEl 
IIPCCHOBOJHEIX MH HASCMHbIX OeCMO3BOHOUHBIX OOeCIIeYMBaeTCA J[eCATEJIbHOCTbIO 
pasHooOpasHbIX OCMOperyJATOPHBIX OpraHoB. Opraubl 3TH (MeTaHeppuzMK Ox- 
JIe@BOrO YepBA, AHAJIbHbIe 2aGepHble JIEMeCCTKH JIMYMHKM KOMapa H Ip.) H3y4eHbI 
JlocTaTOuHO TOApobHO. OHako coBceM He ACeH BOMpoc 00 HHTHMHOM 3H3HMaTH- 
YeCKOM M€XaHH3Me TpaHClOpTa OCHOBHOFO OObEKTAa HX JIeATeEMbHOCTH — HAaTpUA, 
coxpaHeHHe M HaKOMJIeHHe KOTOpOrO B OpraHH3Me OOeCHeyHBaeT COOTBETCTBYIO- 
HH YpOBeHb OCMOTHUECKOFO JaBJICHHA BO BHEKJICTOUHBIX XKUKOCTAX. 

PesyAbTaTbl IIpeMMecTBYIOMINX HCCeOBAHHH MpUBeJIM Hac K NpeACTaBJIeHHIO 
06 O6A3aTeIbHOM Y4aCTHH B Npomecce peaOcopOunH HaTpHA B HetppoHe M03B0- 
HOUHBIX Jerupa3sbl AHTapHOH KucOTHI. I]peqMeToM HacToAero uccieqoBaHUA 
ObIIO BLIACHEHHE YUaCTHA CYKIMHJerHApasbl B CATCIbHOCTH OCMOPeryAATOPHBIX 
OpraHOB pa3JIMYHbIX OeCMO3BOHOUHBIX 2XHBOTHEIX. 

CykKIMHernspasa olpeemamacb THCTOXHMMYeECKH B TKAHeBbIX cpesax WJM 
TOTAIbHBIX IIpellapatax c momomb10 0,1% pacTBopa HeOoTeTpa30HA 10 MeTOLY 
IWentona u Wuelinepa (*). CyutHocTh peakI[HH COCTOHT B TOM, 4TO OecliBeTHAaA 
BOJOPpaCTBOPHMaA COJIb HEOTETPA3OJIMA MOCIe BOCCTAHOBJICHHA 3a C4eCT BOJOPO- 
JOB, OTILENJIAeCMbIX OT AHTAPHOH KUCJOTbI, MepeXONHT B BOAOHEPaCTBOpHMBIH, 
OKpalleHHbI B KpacHO-(pHoseToBLIH wBeT cbopMa3aH. I]pofomKUTebHOCTb HH- 
KyOaunu 60—90 muy. npH Temnepatype 37°. 

AKTHBHOCTb Jeruypasbl AHTAapHOM KUCMOTHI H3y4aNacb TIaBHbIM O6pa30M B 
OCMOPeryIATOPHBIX OpraHax TeX OeCHO3BOHOUHEIX, KOTOPbIe y2KC ABJIAIHCb OOb- 
€KTAMH HeOJHOKPaTHbIX (PU3HOMOrMYeCKHX HCCAeOBaHuH. Takow BbIOop 3KcrIe- 
PHMCHTAJIbHbIX HBOTHBIX OOBACHAJICA %Ke€MAHHEM COMOCTaBHTb OCOOeHHOCTH 
pactipeyesIeHHA STOFO SH3HMa B OpraHaX C H3BecTHOM PyHKUMeH. 

OcmoperyATOpHad (byHKIA MeTaneppuyues HavOouee TWaTeIbHO UCceyO- 
BaHa y JomweBoro uepsa (Lumbricus terrestris L.). 3kckperupya rumoToHMye- 
cKy!0 MowYy, Hepuyui, TeM CaMbIM, OOecteuHBaeT MOAepKaHve NOCTOAHCTBA OC- 
MOTH4eCKOrO JaBJIeHHA BO BHYTpeHHeli cpese (?). 

[IpopeyeHHoe HaMM MCCIeqOBaHue NOKa3ai0, YTO :epMeHT MOMHOCTHIO OT- 
CyTCTByeT B Ha¥aJIbHOM, TOHKOM OTJesle H OGHAPyXUBaeTCA BIepBbLIe B KOHEU- 
HbIX OTWeaxX CpeHero KaHabua. BecbMa 3HavHTebHaA AKTHBHOCTb Jeruypasbl 
AHTAPHOHM KUCJIOTHI BbIABJIACTCA B INMPOKOM KaHasibile (puc. 1), B TO BpeMA KaK 
B SIHTeIMM MOYeBOrO IySbIpPA OHA CHOBa He OOHapyxuBaeTcH. Kak ycTaHOBHJI 
B ONbITaX C MUKPONYHKUMeH HeppuyuA Pamcet, peaGcopOuHA come MpOTHB OC- 
MOTHYeCKOrO TpaqHeHTa HaWMHAeT OCYIIECTBIATbCA C KOHILA CpeqHero CcerMeHTa 
M TvIaBHbIM OOP430M B IMpOKOM KOJIene Hetbpu_uMabHOl TpyOKu (*). Takum 06- 
pa3oM, paclipeeieHve CyKUMHervypa3sbl B OTMeNaX MeTaHetppHMA TOUHO COB- 
MajaeT C M€CTaMH aKTHBHOFO TpaHcnopTa HaTpHeBoro HOH. 

Takoe aCe paclipeqeeHne CyKIMHLern7pasbl OOHapyXeHO B MeTaHepuyuU 
MeJMUMHCKOH MaABKM (Hirudo medicinalis L.) u y omnroxets1 Chaetogaster 
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JLAH, tT. 137, Ne 6, HatounH, Xnedospuy, KpecTHHCKaA 


ee 


mer ee a 


limnaei Baer, He6onbumioli pasmep onuroxerst nosBomM TIPOBeCTH peakiHioO Ha 


I€JIOM, HEHOBPCKTCHHOM XUBOTHOM. IIpu sTOM eXMHCTBeHHEIM OpraHoM, OOHAa- 
PYXMBIIMM OOJIbILy!IO AKTHBHOCTh (pepMeHTa, OKasavicn Heppuyui. 
B Heppugun xe Mopckux omuroxer Clitellio arenarius (Miller) u Pelosco- 


lex benedeni (Udekem), us0ocmoruvunpix BHeutHeli cpeyle H He OCyILecTBAAIONIHX 
TpaHCHOpTa HaTPHA, CYKUMHeCrHApPasHad AKTMBHOCTb He BHIABAAeTCA. 


AaNTauA K THNOTOHMYECKOM cpeye y pakooOpasHbIxX COCTOUT B SKCKpeluy 
a@HTCHHAJIbHOH WIM MaKCHJIJIAPHOM *Kee3s0H MOCTyMaIolleli B TeO 110 OCMOTHYe- 
CKOMY Tpay\MeHTy BOI. QNUTeNHH *weNeSbI pM 9TOM peabcopOupyer u3 yJIbTpa- 
(uIbTpaTa HaTpuli. CykunHAerugpasa Obina OOHapyKeHa B AHTeHHANbHOL 3Ke- 


_ seze Astacus astacus (L.) 4 MakcuiapHolt xenese Artemia salina (L.). Cnenu- 


ANbHOe M3yYeHHe Nern[pasbl AHTAPHOH KUCJOTHI B AHTCHHAbHOM wmKenese pey- 
HbIX PaKOB I0Ka3as10, YTO (epMeEHT OTCYTCTBYeT B ILe@OMHUCCKOM MelIOUKe, HO 
WMeeTCA B aOMpHHTe U OCcOOeHHO B HetppuuaNbHOM KaHane. Hanporus, y Mop- 
CKMX pakooOpasupix (Pandalus latirostris Rathbun) sH3uMaTu4ecKkad AKTHBHOCTS 
B @HTeCHH@JIbHBIX 2Kee3aX HU3Ka. 

SHAYATeIbHYIO AKTHBHOCTh CYKEMHAerHApasbl MbI OOHAPYAKH HB MaJIBTM- 
THeBbIX \cocyfaxX HaceKombIxX (Musca domestica L. u Chironomus salinarius 
Kieff. f. 1.). Brrgenutenbuple opranbl Toro Tuma paOoraioT He 110 (PHJIbTpaltHoH- 
HO-peaOcopOWHOHHOMy IIpHHUNNy, Kak HedpuAMM 4epBeli HM MOsVOCKOB, a 3a 
cueT CeKpeTOPHOM exATeMbHOCTH OOpasyIOlHX UX, KeTOK. BecbMa BeposTHO, 
4TO BHIABIACMad Jeruypasa AHTApHOM KUCOTHI yYaCTByeT B TpaHcnopTe HaTpHA 
IIpOTHB payveHTa KOHIeHTpallM, KOTOPHIt OOHAapyXKU B MaJIbIMUTHeBbIX cocy- 
max Pamcei (*,°). 

XOPOUIO H3BECTHO, YTO *KAOPbI ABIAIOTCA OJHUM U3 9KCTPapeHaMbHbIX OCMO- 
PperyJIATOPHbIX OpraHoB Kak y OeciO3BOHOUHBIX, TaK HW MO3BOHOUHbIX KUBOTHEIX. 
Y TIpecHOBOAHEIX (OPM UMeIOTCA OOBIMHO CMelMaIbHbIe KeTKU, Mpucmocob1eH- 
Hble WIA BCACLIBAHHA HATPHA M3 CpebI C OV€Hb HH3KUM eFo copep2xKaHueM. Y Goub- 
IIHHCTBA MpeCHOBOJHbIX 2XHBOTHBIX COPOMHA HATPUA ABMACTCA OCHOBHbIM HCTOU- 
HHKOM MOMOJHEHHA 3anaca TOTO HOHAa B OpraHu3me (°). MopcKue MossiocKH 06- 
NafaroT PU3HOOrMYeCKHM MC€XaHH3MOM TOJIbKO HOHHOH peryJIAHH, HO, OynyaH 
H30OCMOTHUHBIMH Cpejyle, OHH He OCYIIECTBUIAIOT TpaHCNOpTa HOHOB IIpoTuB Zuddy- 
3HOHHOrO rpayHveHta. 

IlpH u3syseHHu mpecHoBogHoro miacTHHYaTOKaOepHoro MowocKa Unio 
crassus Retcius 6bima o6Hapy2KeHa BbICOKaA AKTHBHOCTb CYKUMHJerHApa3bl B MH- 
TOXOHIPUAX KPyNHbIx KaOepHbIX KeTOK (puc. 2a). OcTanbHad TKaHb *KaOepHO- 
ro jemecTKa tbepMeHTa He cogepxKuT. MccieqoBanne xKaOepHbIX IIaCTHHOK Yep- 


‘HOMOpCKoli u GeoMopcKoit Mugun (Mytilus galloprovincialis Lam. u M. edu- 


lis L.), rpe6emrka Pecten jessoensis Jay, rouloBOHOroro MOJIIIOCKa KaJIbMapa 
Ommatostrephes sloanei-pacificus (Steenstrup) noKkasaio momHoe oTcyTcTBue 
B HUX KJIeTOK, cofepKalllux cyKUMHJeruspasy (puc. 26). ; 

M3 uccmeqoBaHHbIX HaMH MOpCKHX OecNO3BOHOUHBIX Jerupasa AHTAapHOK 
KHCHOTHI Oba OOHAPY2KeHa TObKO y YepHOMOpcKHX Kpa6os Eriphia spinifrons 
(Herbst) u Carcinus maenas L. (puc. 2a). M3pectrHo BMecte c Tem, 4TO KpaObl cno- 
COOHEI K AKTHBHOM OCMOperyJAWHM 3a CYeT COPOMMU UM SKCKPelHH HATPHA 2Ka- 
OepHBIMH KsleTKamu (’,°). ; 

Y janpuepocrouxntx Kpa6os Dorippe spp. 4 KpeseTku Pandalus latirostris 
Rathbun depment b 2KaGepHOM SMMTeNHH BHIABUTb He yaslocb. ITO MoKeT ObITb 
comocTaBseHo c yka3aHuem Kpora, 4TO He Bce Crustacea o61aa1oT CHOCOOHOCTbIO 
K AKTMBHOMi ocmoperyiauun. BecbMa BepoxTHO, TO YNOMAHYTbIe pakooOpasuble 
OTHOCATCA HMCHHO K 9TOH rpynne. 

Y mwannok Komapos, ra3000MeH KOTOPbIX OCylecTBAMeTCH Yepes CHCTeMY 
Tpaxel, HMeIOTCH TaK Ha3bIBAeMble aHAJIbHble *aOpbl, He NpHHUMAIOULMe HHKa- 


9 
_ KOTO MM MOUTH HUKaKoro yuacTuA B Mpouecce ZbIxXaHusA (°). DyHkuMA UX Oblia 


BEIACHeHa HCCAeENOBATeIAMH, OOHAPYXKUBIIMMH CIOCOOHOCTS sTux o6pasoBaHHh 

K aKTMBHOM COpOMMH XMOPHAOB M HATPHA M3 OKpyxKalouleH Cpespl ( ye 
Visyyenne feruipasbl AHTapHOM KUCJOTHI ObIO BEITIOMHEHO Ha WesbIX JHIMH- 
Kax Aédes aegypti L. u Aédes jessoensis Yam., MoMelleHHEIX B HHKyOal{MOHHYIO. 
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cpegy. MonyeHuble pesyAbTaTbI ObIIH OYCHb JEMOHCTPaTHBHBI: Ha (pOHe CBETIIO- 
ro Tela JIMYHHKM APKO BLIABAIOCb 4 pO3OBO-*UOETOBLIX %KAaOePHbIX MemecTKa. 
B KaxKJOM W3 HHX JOKaJIM30BaHa CyYKIMHeruypasa. 

BaxkHo MOJYepKHYTb, TO MOBEPXHOCTb Tela JIMMMHKH He IPHHUMaeT yuacTuA 
B Tpancnopte woxos Na* u Cl. IosTromy onpegeenue Jeruqpasbl AHTapHOH KUC- 
JIOTbI MO3BOAJIO H B STOM CJIyUae JIOKAIH30BaTb MeCTO TpaHCiopTa HaTpuA 
CBHJeTeIbCTBOBaIO OO yYaCTHH STOO 9H3HMa B Tipolecce aKTHBHOFO BCaCbIBa- 
HHA OHA. ‘ 

3 aBHCHMOCTb BbIABJIA€MOH THCTOXHMMYECKH HHTCHCHBHOCTH JeruypupoBaHHus 
HHTApHOM KHCMOTHI OT CTeNeHH PYHKIUMOHAIbHOH Harpy3KH OpraHa Oplyla NoKa- 
3aHa HaMH IIpH H3yYeHHH CYKUMHAeruApasbl B wKaOpax pbiO MpH UX NepeHeceHuu 
B rumepTouuueckyio cpezy. AnasiOrMuHble OTHOWICHHA ObWIM HalieHbI u B 2«aO- 
pax OecNO3BOHOUHBIX 2KMBOTHBIX. OTIMYHTeEMbHOH ocoGeHHOcTHIO Artemia sali- 
na (L.) ABsIAeTCH €€ CIOCOOHOCTh XKUTb B CpeqaxX CAMOH Pa3JIHYHOH COMeHOCTH — 
oT pasBeyeHHon B 10 pas MopcKOH BOALI JO pacTBOpoB, HacbillleHHBIX compio (*4). 
STH XKUBOTHHIe MOMMepKUBAIOT NOCTOAHCTBO BHYTPeHHeH CpesbI B rulepToHHye- 
CKUX pacTBOpax C MOMOLIbIO TeX %Ke PUSHOMOFHYECKUX MCXAHH3MOB, TO UM MOp- 
ckue KocTuctble ppiOpt (*°,1°). OHH MbIOT MOpCKyIO BOY, BCACbIBaIOT XJIOPUA 
HaTpUA B KMUICYHHKe, a 3ATeEM 9KCKPETHPYIOT ero %KadpaMu, OMNpecHAA BHYTPeH- 
HIoI0 cpeny. B HawiMx 9kclepumeuTax, korya Artemia salina-(L.) Haxoquaucb B 
10% pacrBope NaCl, Bbicokad aKTHBHOCTb CyKIMHJeruypasbl Oba oOOHapyKena 
B Ka0epHbIX JlelecTKaX WH B KuWWeywHHKe (puc. 36). Ecam xe 9THX XKUBOTHBIX Ie- 
peHectu Ha 8—18 yac. B JHCTHJIJIMpOBaHHy!0 Boy, TO PepMeHT B %KaOpax FUucTo- 
XMMMYeCKH He BHIABIAeTCA (pHc. 3a). 

TlomyueHHble HaMH JAHHbIe CBUETEJIBCTBYIOT O TOM, YTO CyYKUMHeruspa3sa HMe- 
eTCA B 3HAYHTeIbHOH KOHICHTPpalHH B OpraHaX, OCYIIECTBAIOWIMX AKTHBHBIM 
TpaHCIOpT HaTPHA VY IpeAcTaBuTesel CaMbIX pa3IMYHbIX CHCTeMaTHUeCKUX Ppynn 
OecNO3BOHOUHBIX 2KHBOTHBIX. B opraHaX FOMOJIOrHYHEIX, HO JIMIMe€HHbIX OCMOpe- 
TYIATOPHOH CPyHKIUHH, PepMeHT He BbIABJIAeTCH. ITO MO3BOMAeCT MPHHTM K 3a- 
KJIIOUCHHIO, YTO HaIMUve Jerupasbl AHTAPHOH KHCJOTHI ABIAeETCA OOAZATEbHBIM 
YCJIOBHEM OCYILECTBJICHHA AKTMBHOrO TpaHcnopTa HaTpua. TucToxumuyecknit 
aHaIW3 CYKIMHJerupasbl B OCMOPeryJIATOPHBIX OpraHaxX NMO3BOJIAeT MOSTOMY 
B J@MOHCTpaTHBHOW (OpMe BEIABHTb Te CTPYKTYPbI, KOTOPble CBA3AHbI C AKTHB- 
HbIM TpaHCHOpTOM HaTpHA. 


“WF WuctuTyT SBOuIOWHOHHOH (bu3sHONOruA Tlocrynuvio 
um. MW. M. Cesenopa Axanemuu HayK CCCP. 22 XI 1960; 


SoonormuecKH uHcTHTyT AKagemuH HayK CCCP. 


UWMTMPOBAHHAA JIMTEPATYPA 3 


193. Tlupe, Txcroxumaa Treopervueckad u npuknaquaa, M., 1956. 2J. A. Rame- 
say, J. Exp. Biol:, 26,1, 46 (1949) AS Riag say) Ox biol 20 neers 
65 (1949) “J. A. Ramsay, J. Exp. Biol., 28, No 1, 62 (1951)) 5J. A, Ramsay, 
J, Exp, Biol, 29, No 1, 110 (1952) © B. Wikgren, Acta zool, fennica, 71, 1 (1953), 
7A. Krogh, Osmotic Regulation in Aquatic Animals, Cambridge, 1939. &J. D. Ro- 
bertson, The Physiology of Crustacea, N > Y-— London, 1960, pgolm 
*W.H. Thorpe, Nature, 131, 649 (1933). 2°A C MounuaneKkuih, Tlapasu- 
TO, COopH. Soonorny, uuct, AH CCCP, 4, 67 (19384) 4H, J. Koch, J. Exp. Biol,. 
15, Ne 1, 152 (1938), @V.B. Wigglesworth, J. Exp, Biol., 15, Ne 2, 235 (1938). 
BJ, EE. Treherne, J. Exp, Biol.) 81)-N2)3) 68601954) pant aC vGao caneanne 
J. Exp, Biol, 35, Ne 1, 213 (1958), 4° P.C Croghan, Jexp etic! sega eels 
234°(1958), 7° PC Croghan, JExpaviolaom nol ood (1958), 


1476 


Joxnaanm Akanzemun Hayk CCCP 
1961. Tom 137, Ni 6 


Pan requ ae 


IKCHEPHMEHT AJIBHAA MOP®OJIO‘H f 
ace 


H. C. JAPEBCKHK 
Ob SBOJIKOWMH CPACTAHHSA BEK y AWIEPUL, 
(Tpedcmaeaeno axademuxom H. H. Hlmaaveaysenom 25 XI 1960) 


CymlecTBylollat y mpeyctaputeneli paya cemelicrB coppemMeHHBIXx ALLEp HI 
‘HeNOABWKHAA MpospayHad OOo0UKA, TiOKPbIBalOad MOBepXHOCTb ras, OOpa- 
S0Balacb B (uOreHese MyTeM MOCTeMeHHOTO CpacTaHHA pa3JeJbHbIX MOTBYK- 
“HBIX BeK (*~°). Ha mpumepe oTJebHbIX BUOB ALEPH, MOXKHO TpocmeqUT BCE 
MOCIEFOBATEJIbHbIe CTANMH Ha MYTH K OOpa3s0BaHuto Tako OOo0UKU. B Han6ouee 
IIpOCTOM CJIy4uae, HalpuMep y He- ; 
-KOTOpBIX sAllypokK (Eremias, La- 
certidae), NoKpbIBaioliHe NOJBHK- 
Hoe HWKHee BEKO MATKHe UYeLIyi- 
KH B TOM WIM HHO cTenMeHH pexy- 
IMpyloTCA H Ha HX MecTe OOpas3yer- 
‘CA MONyNpospayHoe oBaJIbHOe 
OKOIIKO, pa3yeeHHoe OHO HI 
HeCKOJIbBKHMH TeperopoyzKamu. Y 
CWMHKOBHIX sepHi (Mabuja, 
Leiolepisma u yp.) 3TO OKOLIKO 
YBeJIMYMBaeTCA B pa3Mepax, cTa- 
-HOBHTCA COBepIeHHO Npo3padHbIM 


H yoke He MpenaATcTByeT 3peHuIo ge 
IIpH COMKHYTBIX BeKax. B jamb- Puc, 1, Ophisops elegans, Hapyxxnoe yctpoficTso 

é op6uTbI mpagoro ruia3a, 1 — npospauHan o6om04- 
_HEHIIEM MpOHCXOAHT MOCTEMCHHOC xa, 2 — coOpanHad B CKNaKY KOMKHAA YaCTh HWK- 
_cpacTaHue CHaOMKeHHOrO OKOINKOM uero Beka, 3 — HapyxXHbI Kpaii BepxHero Beka, 
/HMXKHErO BeKa C HeNOJBHXKHBIM 4 — BepXHepecHHUHbIe MINTKH, 5 — HWKHePeCHHY- 

BepXHHM. Wi npeycTaBuTeet poma Hbie DIHTKH, 6 — NOATIaASHHYHbIN WATOK 
Cabrita (Lacertidae) Mexgy Be- 

KaMM COXpaHAeTCA ellie MPOMeKYTOK, MOMHOCTbIO HCUesaIOLLM y 3MeerosOBOK 
-(Ophisops), romormasop (Ablepharus), GombuiMHcTBa reKKOHOB HM Y NWpeycTaBu- 
TejleH HE€KOTOPBIX J pyrux rpyuu. 

B o6mux yepTax onucaHHpiii mpouecc 6pm paccmotpex M. Cmutom (?,*), 
-KOTOPHIii MpUMled kK 3aKTIOUeHHIO, ITO HENOLBMKHAA OOOMOUKA Ha Piasax ALEPH 
“BCera BOSHHKaeT KaK OVePeMHOH STAM MOCIe OKOHYATEbHOTO CpacTaHuAa yTpa-. 
_ THBINMX CBOIO NOABUXKHOCTH Bek. IIpousBeqeHHOe HAMM H3y4eHHe riasHHIHOH OO- 
_flaCTH Y HEKOTOpHIX AULepHI, M3 paccMoTpeHHOrO CMUTOM pAJa NOKasbIBaeT, OF- 

HaKO, 4TO (opMupOBAHHe MpospayHOl riasHOH OOOMOYKH MOrIO NpoTeKaTb U 
IIPHHUWNMAIbHO MHbIM IyTeM, IPH KOTOPOM OKOHYAaTebHOe CpacTaHHe OOOHX 
| BeK coueTaeTCA C MOJHBIM COXpaHeHHeM UX NOLBY2KHOCTH. BosMoxKHOCTb M0f06- 
HOFO SBOJIOMMOHHOFO MYTH MOsTBepxKLaeTcA Ha IIpwMepe COBPeMeHHbIX 3Meecro- 
moBok (Ophisops, Lacertidae). Y smepum sToro poga NOYTH Bce HWKHEe BeKO 
3aHATO OOMbIMM MpoO3pavHbIM OKOLIKOM HM MOJIHOCTbIO CpallleHO C BepXHHM 
‘puc. 1), SameuaTenbHO, OfHAKO, TO CpOciiMecA BEKH He YTPayMBaIoT, Kak MOX- 
“HO ObIIO OMKUMAaTh, CBOE NOABHXKHOCTH, a CHOCOOHHI CBOOOAHO Tepe BuraThcA 10 
flopepxHocTH ra3sHoro A60Ka (",°). 
| Bpscuwocb, Yo HH2KHee BEKO 3MeePOJIOBOK BMECTE C IpO3payHbIM OKOLIKOM 
| cnoco6Ho NorpyxKaTbca Noy ras, saylepruBaiolMucA pH STOM OMyCKaloulAMcs 
1477 


gepxHuM BekoM. MexaHu3M 3Toro CBoeOOpasHOro ABJICHHA NO HaCTOALLerO Bpe- 
MeHM OCTAaBaJICH H@OCTATOUHO BbISCHEHHBIM M 3aCJIy2KUBaeT Oomee MOApoOHOrO 
onucanus. Kak BuytHo Ha HomepeaHom cpese (puc. 2), ABuxKeHe r1asHOH O60- 
JIOUKH, PpaBHO KaK H OOOMX CPOCWIMXCA BeK, MpOMCXOAMT MOA yelicTBuem m. de- 
pressor palpebrae inferioris, BbINOJHsAIOWero B_WaHHOM Cilydae Ty 2Ke (pyHKILM10, 
uTO H IIpH OrycKaHuu ofHoro HuxKHerO Beka. IIpu coKpallleHuM sTOrO MyCKysa 
HWKHee BEKO BMeCTe C MpoOspayHol OOOMOUKOH ONyckaeTcHA B CielMabHy!0 MOL- 
rla3HHUHy!O MOMOCTb, TOrya Kak cpallleHHoe C HUM KOXKHOe BepXHee BEKO, CO- 
6panHHoe JO STOO B MEJKHe CKAIKU, MOMHOCTHIO paclipaBAeTCA M MocTHraeT 


8 17 14 10 a 


Puc, 2, Ophisops elegans, Tlonepeunniii cpe3 romopbl Ha ypoBHe 3afqHelt 
TpeTH rla3, BekH HM npo3pauHad OG600uKa JeBoro rla3a YaCTHYHO ONy- 
meub, 1, 1;— mpospaunant o6omouka, 2 — poropuna, 3 — xpycTasuK, 
4—4, — cy66puaiapHoe mpoctpanctso, 5, 5; — BepxHee BeKO, 6, 6;— 
BHYTPeCHHAA MepemoHKa BepXHero Beka, 7, 71 — HHKHEe BEKO, 5 — COCyAH- 
cTaA o6ou0"Ka, 9 — petuna, 10 — cxaepa, 11, 11; _m, depressor palpeb- 
rae inferioris, 12 — nogrma3sHwunaa nosocTh, 13 — rapepoBa xeJlesa, 
14—m, obliquus superior, 15 — jugale, 16 — pterygoideum, 17 — 
frontale 


HWKHerO Kpasi ria3a, WeMKOM ero HakpbiBax (puc. 2). UBapy-Kapcrexom (?) 
ObLIO BbICKa3aHO IIpeANOO*KeHHe, YTO OMMCAHHOe ABHXKeHHe KAKUM-TO OOPasoM 
CBA3aHO C NOXBHXKHOCTbIO CaMoro Tvila3a, O YEM MOKHO CyAHTb MO OMyCKaHHIo 
3pauKa, 3aMe€THOMY B TOT MOMeHT, Kora BepXHee BeKO HauMHaeT ABHTAaTbcAa 
BHu3. IIpouspeyenuble HaMM McceqOBaHHA Ha XKUBIX sAWepuax (Ophisops 
elegans Menetr.), paBHo KaK HW H3y4eHHe COOTBETCTBYIOINMX Cpe30B, NOKa3avJiH, 
4TO ONycKaHHe TlasHOH OOOMOUKH eHCTBUTEMbHO COMPOBOMKAaeTcA MOBOPOTOM 
rla3HOTO AOOKa BHH3, IIPH4eM 3TO ABUXKeHHe UPpaeT BaXKHY!0 POb B MCXAHH3Me 
MOCELYIOULeTO BOSBpalleHHA CpOcuIMXCA BeK B CBOe HMCXOfMHOe MOMOKeHHe. 
Kak BUHO Ha cpe3e, HWKHMM Kpall BepxHero BeKa 3MeefOJIOBKH, 3arHOascb 
KBepXy, NpOjlomKaeTCH B CBOOORHY!IO COCMHHTEIbHOTKaHHYIO Mepenmouky, 
IipHpallleHHyiO BHYTPpeHHHM KpaeM K BepXHell MOBePXHOCTH CKsepbI (puc. 2). 
C navaiom OnyckaHHsl BepXHero BeKa 9Ta TlepenoHKa ObiICTpO HaTATMBaeTCA, U 
WasIbHEMMee TBWKEHHE OyCKalolleHcA Tia3HOH OOOMOUKH CTAHOBUTCA BO3MOxXK- 
HBIM JIMUIb IPH HEKOTOPOM OJHOBpeMeHHOM TIOBOpoTe riasHoro AOMOKAa HapyKy 
mu Buus. IlocneqHee qocTuraeTcsh, BHMMO, pacciaOeHHeM COOTBETCTBYIOWLUX 
MIaSHbIX MBI. B pesyabTaTe Ip MOJHOM ONyCcKaHuu OOOJIOUKH ria3 OKasbi- 
BaeTCA HECKOJIbKO NOBEPHYTHIM KHH3Y, YTO BUAHO Ha puc. 2. OOpaTHoe AByKe- 
HHe, lipH KO TOPOM rvla3Hoe AOIOKO M CpOclIvecA BEKH BO3BpalllaloTcA B UCXO]- 
HO€ MIOJIOKEHHE, MPOMCXOAMT MpH coKpalleHuH BpallalouluxcA raz m. rectus 
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HCTHI Mm. depressor palpebrae. Takum o6pa3om, pI Ha6m0qaem y 3MeeroJIOBOK 


o 


MCTBUA (YHKIMM HECKOJIbKUX COBep- 
MI€HHO PasJIMYHbIX MO Ha3HAYeHHIO HM He CBA3AHHbIX (PUJOFeHeETHYeCKH MBIT. 


_OmucaHHblii MexanusM JelicTByeT Hanojso6ne mpyxuHBI M NOCTOAHHO yepxKuBaet 
CpociuHecH BEKH B BepXHeM NoJoxKeHHH. B cBA3M C STHM HYXHO OTMETHTb, 4TO 
AMLepHila B COCTOAHHH COBeplaTb TOMbKO OBICTPbIe MHTAaTeMbHbIe JBWKeEHUA UM 
He MOAET NepKaTb Tas Nouroe BpeMA 3akpbiTbIM. MHTepecno Takxe, uTO y cBe- 
2KeYOUTBIX 3MeerOJIOBOK MCKYCCTBEHHO ONycKaeManA urmol ria3Had oGonoUKAa 
cenuac 2Ke BOSBpalllaeTcA B HCXOJHOe NoMOKeHue. Ha mpumepe sMeeroOBOK MOX- 

| HO BHJeTb, YTO Mpolecc OOpas0BaHHA B HYXKHEM BeKe MpospayHOro OKOUIKA He- 
W30€2KHO AOIKeH Obi CONpPOBOKAATLCA pasBUTHeM cHelMabHO MoArMasHuG- 

HOH NOMOCTH, B KOTOPYy!0 OHO MOruIO ObI MOMeMaTbCA IpH cBoeM onycKanuu. He- 

. OOXOMMMOCTS pasBUTHA TaKOl NOMOCTH 3amO%KeHa ye B CAaMOM AaHAaTOMUUeCKOM 

CTpoeHHH Bek. Jle0 B TOM, UTO y MHOFHX COBPeMeHHEIX SIMepHIL MOABUIKHOe HUK- 

Hee BeKO CHaOMKeHO IIJOTHDIM COCAMHHTEIbHOTKAHHBIM OCcHOBaHHem (tarsus), 
K KOTOPOMY IIPHKpeliaeTcaA aTepanbHublit Kpali oMycKalomero BeKO MycKy.la. 

_Uipu coxpamenuu nocequero tarsus He coOupaetca B CK/IaNKH, Kak MATKas 

HapyXHaw CTeHKa Beka, a OlyCKaeTcA B OcOOy10, IpeqHasHayeHHy!o JIA Hero M10- 

| focTb. Yxe y stmepum poga Mabuja sta nomocTb 3HayuTeNbHO yBeIHUMBaeTCA 

_ B CBAS8H C OOpasoBaHnem Ha mecte tarsus GombuIoro Mpospauynoro oKomKa. Jlanb- 
HeMllad Ke cybOa ee OyeT 3aBUCeTh, OYCBYHO, OT NOABUXKHOCTH WIM cTaTHU- 
HOCTH STOH MpospayHoH oOonouKu. Y rovorsma30s (Ablepharus, Scincidae), 
BeKH KOTOPbIX, KaK y 3Mei, CpallleHbl B JeHCTBHTebHO HENOIBUKHYIO O6ON0F- 
KY, NOMlasHv4HaA MOOCTb, BAJHMO BTOPHYHO, MOJIHOCTbIO OTCyTCTByeT. Y 3Mee- 
TOJIOBOK Ke, B CBA3H C MOABHXKHOCTHIO OOOHX CpOCIIINXCA BeK, OHA JOCTHTaeT 
MaKCHMYMa CBOHX Pa3MepoB H TIpOsOKaeTCA TaNeKO MOA ria30M, ABMAACh ecTe- 
CTBCHHBIM MIpOJOJKeHHeM TaK Ha3bIBaeMOro CYyOOPHJJIAPHOTO MpocTpaHcTBa, 
B KOTOPOe OTKPbIBaIOTCA MpOTOKH TapyepoBoli *ewe3sbl (puc. 2). 

HecoMHeHHO, 4TO HaGsIOMalouleecA Y HEKOTOPHIX AILepHI, HCYeSHOBeHHe MOT- 
Tla3HH4HOH MOOCTH, paBHO KaK HM MYCKyJIaTYPbI, NPHBOAAMIeH B ABMKeHHe Be- 
KH, H€ MOrsIO MpOH30lHTH OMHOBPeMeHHO Cc HatasIoM cpacTaHua nocmeqHHuX. IIpo- 
IleCC MOCTeMeHHOFO COeAHHEHHA OOOMX BeK HeH3OeEx%KHO NOJMKEH Ob MpOTeKaTb 
Ha (tboHe JOcTaTOYHOrO COXpaHeHHA HW2KHHM BeKOM eFo CiOCOOHOCTH K OMycKa- 
HHO. EcaM Ha MepBoM 9Talle 9BOIOMMA OOPas0BaHUA Ta3sHOH OOOOUKHM y pas- 
HbIX ALEPH, MpoTeKasia B OOWMX YepTaX CXOJHO, TO B JaJIbHeiuIeM OHA MOrsIa 
HposowMKaTbed yxKe JBYMA NPHHILMNvaIbHO pa3sMuHbIMA yTAMH. IIpu mepBom 
U3 HUX HavaBilleecd cpacTaHHe BeK COMpOBOKLaIOCh MOCTeMeHHbIM mpHodpete- 
HH€M BepXHHM BeKOM CIOCOGHOCTH K ONYyCKaHulo, KOTOpas B MOJIHOM Mepe BBI- 
paxkena y 3meeromoBok. IlapameitbHoe MpoTeKaHve 3THX MpoleccoB NOATBEpx- 
qaeTcd Ha WpuMepe Alleputl 3 OM3KOrO K 3MeerONOBKaM MHAMMcKOrO pogza Cab- 
rita, y MpemcTaButTemel KOTOpOrO CHaOxKeHHOe OKOWIKOM HWKHEe BEKO elle HE 
TIOJIHOCTHIO CpallleHoO C BepXHUM, OOHAPy2KUBarOUIMM, TEM He MeHee, yxKe H3BECT- 
Hy!0 cCMOcOOHOCTb K OMyCKaHHt0. 

B apyrom cayuae, MomyuMBUeM WIMpoKoe pacmpocTpaHenue, B YacTHOCTH 
B CeMeHCTBe CILHHKOBbIX, HaWaBIeeCA OT HapyXKHbIX KpaeB Taz NocTemeHHOe 
cpacTaHHe BeK IIpHBeO, B KOHEYHOM CUeTe, K OKOHYATEbHOM yTPaTe NOABUAKHO- 

CTH HWKHEFO BeKa MH ATPOUN COOTBETCTBYIONLeH MyCKyaTypEl. IIpu stom o6pa- 
30Baslacb HeNOABMOKHAA PiasHad OOOMOUKA 3MeHHOFO THMa, HMeIOMaAcA, HampH- 
Mep, y romoras0B. MoxkHOo OTMeTHTb, YTO, 10 HalIMM JaHHbIM, y STAX AILEPUIt 
Ha mecTte m. depressor palpebrae uMeeTCA COCJMHUTCMbHOTKAaHHBIH TAM, 
OOpasoBaBlIniicd, BUZMMO, BTOpH4HO, Mocwe YyTpaTbl MYCKYJIOM ero (byHK- 

MH. . ss 

Ha6moyatoutyioca y AUepHl, 3aMeHy pa3JeubHbIX BeK IebHOK NpospatHou 
O6ONOUKOH HeEOOXOLUMO paccMaTpUBaTb B CBASH C OHOJOrMYeCKUM 3HayeHMeM 
Toro npeo6pasonanua. Janubili Bompoc Tem Oosee UHTepeceH, TO noqo6nax 060- 
jOUKa WIM TeHICHUMA K ee OOpas0BaHMIO HaOMOMaloTCA y MpencTaBuTeseu Ca- 
MBIX Pa3HbIX CeMeliCTB COBPeMeCHHBIX AIMLepHl. CreqyeT cormacuTbces C nee: 
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(7), YTO TBepZad MpospayHasd OOOMOUKA NomesHa MpexTe BCero TEM, UTO IipeycTaB- 
jiseT co6O yOOHYIO 3alllUTy OT BO3MO2XHOFO NOBpexKLeHUA HU 3acopeHnsA rvias *. 

He cayuaiino MosTOMy OHA OCOOeHHO uacTO OOpasyeTca y PopM, BeAYyIUHX po- 
OWMH OOpas KU3HH WIM 2%Ke OOMTAIOM[MX Ha MIbIIbHOM CbINyYeM rpyHTe HM B ry- 
cTBIX KomouHX sapociax (Ablepharus, Ophiomorus, Chalcides u ap.). O6paso- 
BaHHe TaKOH OOONOUKH y OOJbUIMHCTBA TEKKOHOB CBA3AHO, KaK MOXKHO JYyM€aTb, 
C CHJIbHBIM YBeIHYCHHEM Tla3 STHX ALepHl| B CBA3H C MX HOYHbIM OOpa3som 
2KU3HH. 

Heo6xoMMo TEM He MeHee OTMETHT, 4TO IPH Bceli ee HECOMHEHHOH BBIroje, 
MOKpbiBalollad rasa MmpospaunaaA OOoO“Ka HE MOMKeT BCe Ke 3aMeCHATh MOD- 
BIDKHbIe BEKH BO BC@X OTHOWICHHAX. ITO culeyeT M3 TOFO, 4TO 3alllHTHAA *yHK- 
IMA MOCIeIHHX 3akTOUaeTCA HE TOJIbKO B M€XAHHUeCKOM 3allluTe ria3sHOrO AG- 
JlOKa OT MOBP@EKIeHHH, HO HW B NepHOANYeCKOH OYHCTKe ero MOBepXHOCTH Mocpey- 
CTBOM WACTbIX MHPaTeJIbHbIX WBWKeHHH. IlockombKy ria3HaA OOoN0UKAa NO_Bep- 
*KeHa SaCOPeHHIO TAK *Ke, KAK H MOBEPXHOCTb CaMOro raza, Y PasHbIX ALEPH 
BbIPaOaTHIBAIOTCA JOMOMHUTEJIbHbIC MPHCMOcoONeHHA JIA ee ouncTKH. M3BectHo, 
HallpHMep, YTO TEKKOHLI MOFyT OUHLMLaTb CBO OOOIOUKY, NepHOAMYeCKH OOVIMS3hI- 
Bast ee A3bIKOM (°). Y roslorsa30B, KaK, BEPpOATHO, H Y APYyruX MeKMX CILMHKOBEIX, 
IIOBEpXHOCTb Tvia3a M€XaHMYeCKH OUMULaeTCA Mp COMPHKOCHOBeHHH ee C TpaBsA- 
HHCTBIMM CTeOJIHMHM pacTeHHH, pa3qBHraeMbIX FroOJIOBOH MpH ABuxKeHUuH. B cBeTe 
cKa3aHHoro ocoOoe 3Ha¥eHHe NpHoOpeTaeT H ONMMCaHHaA BbILe NOABHXKHOCTb 
cpociumxca Bek y Ophisops. Onyckascb NepHoyuyueckv B NO{ria3HHUHy!O M0- 
JOCTb, ria3Haxw OOOMOUKA STHX ALEPH, BCAKHH pa3 NpoTMpaeTcA HWKHMM Kpa- 
€M Tla3HHUbl HW OCBOOOKAaeTCA OT 3arpASHAIOMLHX €€ HHOPOAHEIX yacTuy. Takum 
o6pa30M, COXpaHuBllaicd y 3MeeroJIOBOK B Tipolecce cpacTaHuA BeK NOJBYK- 
HOCTb Tvla3HOH OOOJIOUKH OKa3alacb BbITOZHOH OMosorMyecku HU TosBeprsacb 
3akpelJIAIOWeMy JeHcTBHIO OTOOpa. 


SooslormuecKHH MHCTHTYT Tloctynuuic 
Axajemun Hayk ApmCCP 23 XI 1960 


UMTMPOBAHHAA JIATEPATYPA p 


1B.Schwarz-Karsten, Morph, Jahrb., 72, 499 (1933), *M. A. Smith, 
The Fauna of British India, 11, Sauria, London, 1985, ®M, A. Smith, Proc, Linn, 
Soc, London, 151-st session, part 3, 190 (1939), # Ap @AVB el lains, J) DIB o yd, 
Proc, Zool, Soc,, London, 117, 81 (1947), ® A. d’A.Bellairs, Proc, Zool, Soc,, London, 
118, 420 (1948), ©W.C, Tapesexui, Ipupoga, Ne 7, 71 (1947), 7G. L. Walls, 
The Vertebrate Eye and its Adaptive Radiation, Grandbrook Institute of Science, Bull, Ne 19 
(1942), 8 EE. Williams, M, K. Hecht, Science, 122, Ne 3172, 691 (1955), 
*H.M, Smith, Herpetologica, 8, Ne 3, 95 (1952). 


M 

B nocnequee Bpema Busbamcom nu XexKrom (5) OblIO BLICKasaHO MpemnoNomKeHHe, uTO 
HMCIOML€eCA y HEKOTOPLIX amepun pogza Anolis (Iguanidae) nomynpospauHoe OKOMIKO B HUKHEM 
BeKe HIPaeT POJIb «COJIHEYHBIX OUKOB», 
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AHonaane Akanemun nayx CCCP 
1961. Tom 137, Ni 6 


IKCHEPHMEHT AJIBHAA MOP@O/JOrH A 


10. A. ®EJOPOB 


BJIMAHHE SOCPOPHO-KAJIbBILMEBbIX VW ®TOPHCTDHIX! 
COENMHEHMM HA 3SKCIEPMMEHTAJIbHbIN KAPHEC} 
SYBOB Y BEJIbIX ,KPbIC 
(ITpedcmaeneno axademuxom H. H. Anuuxoeeim 2 X11 1960) 


\ 

IIpu usyyenuu Bonpoca o pa3BuTHM HM Mpelynpemenuu Kapueca 3y60B 
Ba?KHOC MCCTO 3aHUMaeT MOMY4eHHe SKCICPHMCHTAIbHOrO KapHeca y 2KHBOTHBIX. 
Uccaexopatenu, padorasiive B ,aHHOM Hall paBJeHUH, IbITaMHCb BbISBATb KapHec 3y- 
OoB y Oe/IbIX KpbIC MyTeM IIPHMeCHCHHA pas/IMUHbIX MCT, IpH4eM He Bcerya yCcneMHo. 
Pa, aBTOpOB, MOYYMBUIMX SKCHepHMeHTabHbIM Kapwec 3y60B y Oe/IbIX KDBIC, 
HCCIEMOBaIH BIMAHMe Ha e€FO pa3BUTHe Pa3JIMYHbIX KOMMOHEHTOB JueTHI (?,°, 
u,78,'"), mpwuem Ooubuimucrso (7,°,1°151’)yKaspipaioT Ha ueTy, OoraTyio yr- 
JI€BOJaMU, KaK Ha HavOovlee B TOM CMbICJe S:pPeEKTUBHYIO; Apyrue u3y4aH por 
cuaoazeHskTomun (17,1°), c@bropupoBannua (1°), Buramunos (7), anTHOuoTHKoB (74) 
WT. 2. Bonpochi BMAHUMA OpraHHueckux (bocbopHO-KaJbUWeBbIX COeIMHEHUM Ha 
pasBMTHe KapHeca H pe3HCTeHTHOCTb K HeMy OCBeIIeHbI HegoctaTouHo (3~*,7%), 

Ilembio HacTosero uccieqOBaHUuA ObINO U3y4eHHe MpOTHBOKAapHosHOrO 3p- 
dekTa opranwyueckux cboctbopHO-KaIbUMeBbIX NpenapaToB pW ZKCMepHMeHTAaJIb- 
HOM BOCIIpOu3BeqeHHH Kapveca 3y60B y OeJIbIX KDBIC. 

Bepemeuuble caMKu Kpbic 3a 2—3 JHA JO poqOB OTCaKUBAIUCh B OTACIbHYIO 
KJIeETKY, H HM Ha3Hadasacb COOTBeTCTBYIONIAA WHeTa. BHauase Mbl MOb30BaJIMCb 
OHUM W3 BapwaHTOB KapHecoreHHol JMeTHI, mpeqmomweHHoK C. A. HukuTwHbim 
u M. T. Byraepolt u coctosputeli Ha 54% u3 caxapa, a TakxKe OeKOB, XHPOB, 
covleli H BUTamMuHoB (7). B3pocmaa Kpbica Nomyyana 25 r MpHroToBJeHHOH cMecH 
OJMH pas B cyTKH. CaMKu HaxO[MJIMCb Ha TaKOH JMeTe BMeCTe C KpbICATaMH 5 He- 
Wesb, 3ATEM KPbICATA MepeBOAMIHCh Ha CAMOCTOATeIbHOE MMTAHHe. 

B I cepuu onpiros (45 KpbicaT), MpOBeXeHHbIX M0 BbILIeOMHCaHHOH MeTOLMKe, 
Ono 4 rpynmbt KpbicaT: rpynna A; nosmyyana WMeTy M raumepodochaT KabunA 
c mumeh us pacueta 0,025 r na Kpbicenka B cyTKH; rpymma By; Momyyana quety u 
@Topuctei HaTpuli B nuTbeBo Boge us pacueta | mr/a. PTOpupoBaHue BOA 
ObIO U36paHO HaMH KaK y2Ke H3BECTHBIM MpOTHBOKAaPHOSHbIM MeTO JA CpaBHe- 
HUA C MPOTHBOKapHO3HbIM 3:ppeKTOM (ocipopHO-KasbUMeBbIX COeAHHEHHK, rpyn- 
ma By nomyyana yucTyIoO AMeTY; KOHTpOMbHAad rpynna HaxogMMacb Ha OOMLeM pa- 
HOHE BUBAapHA. 

Onits nposommanucb 125—130 quel Hay KaxKO rpynnon, ocsre vero KpbI- 
CaTa yOuBanucb JeKanuTauneli. OMHOBpeMeHHO Opalacb KPOBb WIA UCCeEMOBAa- 
HUA CofepKaHusA coctbopa H KaJbUMA B CbIBOPOTKe KpOBH. 3a Ba THA JO OKOH- 
YaHUA OMbITa KpbicAtamM BBo_uAU 0 100 w Cu paguoaKTusnoro cbochopa (B23) 
TOMKOXKHO, B Be BOAHOFO pacTBopa ABy3saMellleHHO!i HaTpueBoH conv NazHPO, 
¢ yembHOH akTuBHOcTbIO 2,6 mM Cu ua | mr cocdopa. Uemocti KpbICAT lpemapH- 
| poBayiNch, OYMULAHCh OT MATKUX TKaHeH, MpOMbIBaHCb BOLO M PUKCHPOBAaIMCb 
B 10% pacrBope dopManuHa, Mocme Yero MpOMSBOLNNOCh U3yNeHHe BKIOYCHHA 
P® B TBepmbie TKaHH 3yO0B Ha ycTaHnoBkKe Tuna B. 3aTem 3yObi UccieqOBaHCh 
lO, OMHOKYAAPHOM yMOl, OTMeYaOCb KOJMYeCTBO HW KaveCTBO NopaxkeHHA 3y- 
60B Kapxecom. IlapasiembHO C STHM M3POTOBIAMNCh THCTOMOFMYECKMe Cpesbl U 
WwiMdbl, KOTOpbIe Mocsle OKpacKH TeMaTOKCHAMHOM M 303HHOM M3y4aJICb HOA 
MUKPOCKOTIOM. 
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TIlpu BCKpbITHH MOJOMBITHBIX KpbIcaT I cepHu 3aMeTHEIX maTomOrMuecKux 
H3MeHeEHHH CO CTOPOHbI BHYTPe€HHHX OpraHOB He OblIO OOHApyxeHoO (pyc. 1). 
B rpynne By, (kapwecorenHadt ueta 6e3 MpOTHBOKapHO3HEIX cpexCTB) 
OblIH Nopaxenbl Kapwecom 47,2% Bcex MomapoB. Brpynne By; (ropn- 
CTH HATpHH B NMTbeEBOM BOJe) KOMMYCCTBO NOpaxKeHHBIX 3YOOB OLIIO HYDKe IpU- 
MepHo B 1,5 pasa u coctapaano 28,7%. B rpynne A; (rauuepotbochat Kambina) 
KOJIM4eCTBO KApHOSHEIX 3y6oB yao oO 16,6%, T. e. GbIN0 MOUTH B 3 pasa HH- 
xe, ¥eM B rpynme By, rye He IpHMeHAJIHCb MPOTHBOKapHO3Hble CpescTBa. 
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Puc, 1, Paspurue kapneca (J — B npomentax) Puc, 2, Coyepxanve HeopraHvueckoro qpoc- 

MW BkOueHHe P32 Bp TBepable TKaHH 3y6oB dopa (1) H KalbuMA (2) B ChIBOpoTKe KpoBH 

(2— B MMMysIbcax B MHHYTY) Y KPbICAT pa3- KPBICAT pa3JIM4HbIX 9KCIePHMCHTAJIbHbIX 
JIMUHBIX 9KCNCPHMCHTAJIBHEIX Tpynn rpynm (B MHJWIHTpamMM-mpoweHtax) 


B OovIbUIMHCTBe Ciy4yaeB KapHeca 9TO ObIIH MOBeEPpXHOCTHbIe NopaxkKeHua. 
HanGonee uacTo Obl MopaxKeHbl 3yObl HWKHEli YemOCcTH (IpHMepHO B 2 pasa 
yamle). 3yOnI mpaBoli Hu seBol CTOPpOHE! NopaxkalMcb KapHecoM B OMHAKOBOIi 
cTeneHu. 

MakcuMaibHoe BKIOUeHHeE payMoaKTHBHOrO (cocdopa Obllo OTMeYeHO WIA 
MOJIAPOB HWKHeH YeOcTH BO Bcex rpynmax I cepuu, T. e. WIA TKaHeH 3yOos, 
KOTOpbie Oowee BCeFO, 10 HALIM JaHHbIM, ObIIM MOpaxKeHbI KapHecom (cM. puxc. 1). 
Ilo rpymnam HanOoubltiee BKIOYeHHe paqMoakTMBHOrO cochopa Opniwio oOHapy- 
*%KeHO B rpynne B, T. e. Tam, rye Obl HavOObIWIHH MpOWeHT KapHOSHOCTH. 

Cojepxanve Heopranuyeckoro (bocdbopa M KaJIbIlMA B CbIBOpOTKe KPOBH ped- 
CTaBuleHO Ha puc. 2. (Kamba ompeyenasca io Metogy Jle-Baapya, d@ochop — 
m0 Metony Ducke—Cy66apoy.) Kak BuqHO 43 pHc. 2, HOPMasbHOe CozepxKanne 
STUX BeULeCTB Y NMOJONLITHBIX XKMBOTHBIX MBI HaGMOLaiM Brpynne A, a MHHU- 
MaJibHoe — B rpynue B, uTo ele pas noquepKuBaeT tbocPoOpHO-KaJIbIMeBy!0 He- 
HOCTATOUHOCTh B OpraHH3Me SJTHX 2KMBOTHHIX. 

Bo II cepuu onion (43 Kpbicenka) 21a Oomee acpeKTHBHOFO BMEIMATebCTBA 
B OOMCHHEIe TIpoleccbl B OPraHH3Me MBI YCUJIMJIM IIpHTOK yraeBOOB B OpraHu3M 
M Havas yoke c 7-AHeEBHOrO BO3pacTa — CHaYasa MMMeTKOM, a 3aTeM UM MpocTo 
B ualleyke — eKeHeEBHO aBaTb BCeM KpbicaTam 25% pacTBOp caxaposbl 
B pesybTare BO BCex Tpex rpynmaX MBI NOMyaHM yBemM4eHMe KapHoOsHOCTH 
mpuMepuo B 1,5 pasa. B rpynne By; (KapuosHas jMeTa HM caxapo3a) KomHM4YeCTBO 
MOpaxkeHHEIX 3yOoB yoctTurso 66,6%. B rpynme By (queta, caxapo3a u dTopu- 
CTbIH HaTpHH) KOJMYeCTBO KapNosHbIxX 8yOoB MogHsAOc’ Ao 40%. B rpynne Ary 
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“(uiera, caxapo3a uM riuwepodochaT Kabila) YacTOTa Mopaxkenusa 3y6oB cocTa- 
“Bula Bcero 26,3%. 

Ooujad KapTuna nopaxkenua 3y6os M0 craqusaM Kapueca B cepuu II cymecr- 
BeHHO He H3MeHMJacb (puc. 3, 4). 3yOnl HuxKHeli UeMOCTH, KaK UH B cepuu I, 
ObLIM MopaxkeHbI KapvecoM nourTn B 2 pasa uarle, vem BepxuHelt. 

C verbo NolysenuaA Hausyyutero mpoTuBoKapnosHoro abekta Bo II cepun 
Oblla BBeMeHa elle OMA rpyrma — rpynna I (10 kpsicst), B KOTOpoli MBI TIPHMe- 
HAM Hallly WMeTy B COueTaHUM C PTOPUPOBaHUeM BOE HU, OMHOBPeMeHHO, Cc MpPH- 
OaBJIeHHEM B MMULY riMLepodocata Kanes. 


Pue, 3, Inet pepxneli uemoctu Geol Kprichl W3 rpynnet By. 


Tay6okaad nHrMeHTHpOBaHHad Kapvo3Hax MO/IOCTh BO BTOPpOM Mosspe, 
TemaTokcwInH — 303HH, a — 25 x, 6 — 50x 


Pue, 4, [nude pepxne uemocTu Seno Kppicet u3 rpynnp By. 


O6umpHad NpOHNKaloMlad KapHo3HaAd MOMOCTb BO BTOpoM MOJape, Tema- 
TOKCHJIMH — 303HH, a— 25 X, 6 — 50X 


STH uccMeqOBaHNA MOKa3aiu, YTO NpHOaBJeHHe OHOBpeMeHHO (TopucToro 
HaTpHA HM runepotocdata KaJIbuuA aeT elle HEKOTOPOe CHHKEHHE KAaPpHO3HOCTH 
(m0 15,4%). Kapruna BkmioyeHuad paquoakTuBHOro (octopa B TBeEpAble TKAaHH 3y- 
60B H CosepxKaHHe cocdopa u KaJIbIMA B CbIBOPOTKe KpOBH Bo II cepun cooTBerT- 
CTBYIOT MOposOrHueckuHM JaHHbIM (cM. puc. | xu 2). 

Bospiiad KapHo3HOCTb, HHTCHCHBHOe BKJIOUeEHHeE paqvoakTHBHOrO (ocdopa 
B TKaHH 3y6a u JedvunuT cdbocdopa HU KaJIbINA B CbIBOPOTKe KPOBU, OCOOCHHO BBI- 
paxKeHHble B rpynmax B (rye He OblIM MpHMeHeHLI MPOTHBOKAapMO3Hble cpexcT- 
Ba),— 9TO 3BeHbA OHO WeNu, OAHOTO Mporecca (ocopHo-KaJbIWeBOH HeIO- 
CTATOUHOCTH B OpraHusMe; peskoe yBeJHYeHHe MopaxkeHuA 3yOOB KapHecoM U 
ABIIACTCA ee IIpOABJIeHHeM. 

B rpynmax B nytem @ropHpoBaHud BOsbI UCKYCCTBEHHO cCO3faBalacb CTa- 

-OWAbHOCTh (poctopa UH KasIbIMA B OpraHu3Me 3a CUeT BKMIOUCHUA B OOMeHHEIE 
TIpoweccbl coequHeHult tropa. PTopucTHIi HaTPHH, MO JaHHbIM pAfa aBTOPOB 
(1,8,2°), cmoco6cTByer 3ajep2KaHuIo H yCBOeHHIO *oc*OpHO-KaJIbILMeBLIX COeAH- 
HeHH B OpraHH3Me. ITuM, M0-BHJHMOMY, HU OOBACHHeTCA YMeHbINeHHe KapHos3- 
HOCTH 3y6oB H BKO4“eHuA P*® B ux TKaHb IIpH OarompuATHOM CosepxKaHHN cpoc- 
(bopa M KaJIbIMA B CbIBOpOTKe KpoBu (rpynmpt 5). 
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B rpynmax A qaHHble UccieqOBaHvA MO BCeM TpeM YKa3aHHBIM BBIWe MOKa- | 
3aTeIAM eule Soulee yOeAUTeMbHbI, TAK KaK rIMWepoocaT KaIbIMA ObICTpO U 
JIePKO YCBavBaeTCA 3YOHIMH TKAHAMM MOJOJbIX PaCTYUHX MHKMBOTHEIX, a yrvie- 
BOJbI 3a cueT OOpasoBaHHA chocsopHbIX SiupoB cMocoOcTByIOT STOMYy Mpolleccy 
ycsoenua (*,°). Hago nomaratb, 4TO y MOMOMbITHBIX *KMBOTHBIX, HaXOAMBIIMXCA 
Ha yIJIeBOMHOH AHeTe VIMTebHOe BPCMA, PaSBUBaeTCA HapyMleHHve yreBORHO- 
cboctbopHoro OOMeHa, MposABssIoNleecA HanOo/lee BbIparxKeHHO B rpymnax B, B 
KOTOPbIX KPbICATa He Nomy4aIM HAKAKUX MpopulakTMYeCKUX CpescTB. ITO Ha- 
pylleHue yruleBoqHO-octopHoro OOMeHa MpOHCXOAMT, CKopee Bcero, 3a CueT 
anaspoOHoli cpa3bl ero, B pe3ybTaTe “ero B OPaHH3Me pa3BUBaeTca allHJO3, 
IIPOMCXOMUT HAKOMMCHHE HEAOOKMCICHHBIX MpOAYKTOB yrseBoqHOro, MeTaOo,1u3Ma 
(MOO4UHOM, MMpOBMHOrpayHOu, YKCyCHOM KHCMOT), KOTOpble, HeCOMHEHHO, 
OTPHMLaTeMbHO TeHCTBYIOT Ha TBepsble TKaHM 3yO0B, cMOcoOcTByA BOSHHKHOBe- 
HuIO Kapveca, KoneuHO, TaKoe OTPHaTebHOe BIMAHME MNPOABMAeCTCA JIMIIb B 
YCNOBHAX HecGalaHCHpoBaHHOrO yrvieBoqHO-soctopHoro OOMeHa, 4TO MOKEeT 
UMeTb MecTO y JHaOeTHYeCKUX GOJIbHbIX, y OEpeMeHHbIX, a TakxKe y JIMI C Apyru- 
MU HapylleHHuAMM yrseBosHOrO u choctbopHO-KambuUMeBorO OOMeHa. K STOMy IIpo- 
eccy, MO-BHMMOMy, IIpHcoequHAeTcCA HapylleHHe MocTynmeHua qochopa u 
KaJIbILMA H3 CJIOHbI B 9MAJIb 3YOOB, UTO TAK2%Ke MMEECT OlpPeeeHHoe 3HAVeHHe WIA 
pa3sBHTHA KapHeca 3y6os (+). 

Tam, rye 9TH MaTOMOrMYecKHe MpOWeccbl yaeTCA B KAKOH-TO CTeMeHH KOMIIeCH- 
cCupoBaTb cTaOusH3anNen docdopa HW KaJiblluA B OpraHu3Me (TOPHCTbIMH CO- 
eMHCHHAMH WIM JOMOJHUTebHbIM MOCTYMWIeHHeM (octbopHO-KaIbUMeBbIX COeH 
B OpraHu3M, HapylleHve yrvieBoqHO-cocopHoro OOMeHa CrulaxKUBAaeTCA U pa3- 
BUTHe KapHO3HOro Mpowecca B 3yOax 3aMeVIAeCTCA UHM MpHOCTaHaBJIMBaeTCA. 

Tp OCHOBHBIX NOKa3aTeJId, KOTOPbIMH MbI NOJIb30BaIMCb B HallIMxX MccJe- 
JIOBAHHAX: CTeMeHb MOparxKaeMOcTH 3yOOB KapHecoM, BeJIMYHHA BKJIIOUCHHA pa- 
jMoakTuBHoro cocdopa (P*”) B TBepable TKaHH 3yOOB HM cosepxKaHNe Heopra- 
HHYeCKOrO (pocthopa H KaJIbILHA B CbIBOPOTKe KPOBH %KHBOTHBIX — HarJIAHO MOD- 
TBEPKLatoT Halll BbIBOX O BLICOKOH atppeKTHBHOCTH ChocPOpHO-KaIbUMeBLIX CO- 
e€(MHEHHH B MpoulakTHKe SKCMepHMeHTasbHOroO KapHeca. 

Ilo HalIuM JaHHbIM, MpOTHBOKapHOsHbI adcdbekT raunepodochata KaIbunAa 
B 2 pa3a IIpeBbllaeT MPOTHBOKapHO3HOe WeHCTBHe (PTOPUCTOrO HaTpHA, CHMKAA 
odulee MoparKeHve 3y60B KapHecom B 3 pasa. Ilomumo 3Toro ucksIo4aeTCA oMac- 
HOCTb (blKOOpo3a HW APyrHX BUAOB MHTOKCHKALMM, HHOFa COMYTCTBYIOWLUX (pTo- 
pompocbusakTuKe Kapveca 3yOoB. I muuepodociaT KabilwA He TOJIbKO MOJIHO- 
CTbIO OesonaceH (IpakTH¥eCKH B JHOObIX 03aX), HO elle H OKAa3bIBaeT UPe3BEI- 
yYaHHO OlaronpuATHOe JeHCTBMe Ha WeHTpaJbHy!0 HepBHY!O CHcTeMy M MHOrHe 
OOMEHHbI€ IIpolecchl B OpraHu3Me. 

LlentTpaubHBIi HaydHO-HCccesOBaTeJIbCKHH Tlocrynuuio 
WHCTHTYT MeRHUMHCKOH payMonoruu 21 XI 1960 
Tleppnii JlenuurpaycKui me2MUHHCKHM MHCTHTYT 
um, VW, II, Tlapnopa 
UWMTHPOBAHHAA JIUTEPATYPA 

1B. C.Auapeesa, Ousuon, xypu, CCCP, 43, Ne 12, 1183 (1957), 2C, A, Hu- 
KuTHH, M.T. Byraesa, Cromatonorun, Ne 1, 9 (1954), ® JI, H. Kayman- 
Cc KH, C6opx, Copp, npo6.1, crom,, 1935, crp, 118. 10, A. @®exopos, Cromatouorua, 
Ne 6, 3 (1957), *&10. A. Oe nopos, Coopn. nayun, pa6or Kab, yen,-numesol xupypruH 
WH cTomaTosiorun 1 JleHHurp, meg. uHcT., B, 1, JI,, 1958, crp, 108. © A, 9, Wlapmeuak, 
B.P. Bo6tnesa, J. A. Topoxankuuna, E, B. Anexcangzposa, Croma- 
Tolorua, Ne 6, 3 (1959). * W, Buittmer,. ..D, Cr eumsem ee i ehieal nl ae 
Deutsche Zahnarztl, Zs, Ne 7, 541 (1957), ®O, Dibak, M,Semjan, Ceskoslov, 
stomatol;, Ne 1, 50°(1959) Ki G Konig, ST) Mart Walken H. R. Hiile- 
mann, Deutsche Zahn-, Mund- u, Kieferheilk., 29, Ne 3—4, 99 (1958), 1° A. Knap p- 
wost, G Entress, Deutsche Zahnarztl, Zs,, Ne 7,551 (1957), UJ,C, Muhler, 
W.G. Shafer, Proc, Soc, Exp, Biol, and Med., 88, Ne 2, 191 (1955), 12J, C, Muh- 
ler, W.G Shafer, J. Dental Res., 36, Ne 1, 95 (1957), ™%J, Novotny, Ces- 
koslov, stomatol., Ne 4, 246 (1959). 4J.H,. Shaw, E, A.Sweency, J. Dental 
Ress. 36, Me 3, 349 (1967), 18 J, H. Shaw, Oral surg., 9, Ne 9, 1018 (1956). 
Te se = ie ee ats Cc, Muhler, J, Dental. Res, 33) 0New G) 9842771954). 

2 AN n,M, J. Haley, J. Dentales Res. s06:0\ce4,upocmeloon: 


oan Olker, H.D, Cremer, Deutsche Zahn-, Mund-u, Kieferheilk., 25, 24 
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Woxaangn Ananemun Hayr CCCP 
.. 1961. Tom 137, M6 


IBOJIIOUHOHH A MOP®OJIOrH A 


B. Jl. HJIBHYUEB 


_ MOP0-OYHKUHOHAJIBHBIE OCOBEHHOCTH HAPY)KHOFO YXA 
~ FTA, BEAYUIMX CYMEPEYHbIM AH HOUHOM OBPA3 DKH3HH 


(ITpedcmasneno axademuxom JO. A. Opaoeoim 23 XI 1960) 


Mopomornueckue ucceqoBanua MoKa3sanu, ato HapyKHbIM OTe Cy XoBoro 
aHaM3aTOpa ITH BbIMOJIHAeT Te Ke 3BYKOOPraHH3ylollve PYHKILMH, 4TO H Ha- 
Py2KHOe YXO MJICKOMMTAIONHX. ITO MO3BOIMIO, BONPeKH COAXMBUIeEMyCH MHe- 
Huo (',”,°), yTBepxKqaTb HamMuHe PYHKUMOHAIbHO OHOrO HapyKHoro yxa y 
HTH. OfHaKo CTpyKTYpbI HapyXKHOro yXa NTH He FOMOJIOFHYHE! TAKOBLIM Me- 
KonuTaioulux. B opranu3auun 3sByKOBoro MOTOKa, HalpaBsisemMoro Ha Oapa6an- 
Hy?!0 llepenoHKky, yuacTByeT CHcTema: yUIHOe Mepo IO. OKOJIOYIUHbIe BaJIMKH U 
CKaqKH [IOC JHCTaJIbHO 
paclHpeHHbI MeaTyc. 

OHO W3 HeCOMHEHHBIX 
NOATBeEpKAeHHH akycTHye- 
KOH POJIM YKa3aHHbIX CTpyK- 
TYP H, CMeMOBaTebHO, PyHK- 
WHOHATbHOrO —CYIILeCTBOBA- 
HUA HapyXKHOro yxXa y NTH 
3aksll0"UaeTCA B KOHBeprent- 
HOM CXOJCTBE Hapy?KHbIX 
yuleH y lipeyctaButeren du- 
JIOTEHETHUeECKH aIeKHX OT- 
PAMOB, BesyWUX CXOHEI - 
(00pas XKUSHU. OKoNoruue- Puce, 1, MopcdosornueckHe oco6eHHOCTH CTPpOeHHA Ha- 
€KaH KOHBepreHuHA CONPO- pyxHoro yxa HOWHBIX BHAOB NTH, CpaBHHTeJIbHO C Cy- 
BOMKMAeTCA CXOJCTBOM B_ mepeyHbIMH H QHeBHEIMH, a — e— Limicolae: a — Va- 
ee ee lis ehtaleg 3 Bunisaaine erent 

CymepewHbie HM HOWHBIE e Se alepex rastieslca oe — K — Gressores, 9c — Eg- 
BUABL BCTpedaloTcCA B PANE setta alba, 3— Ardeola ralloides, u — Nycticorax 
oTpagos (Striges, Limicolae, nycticorax, «— Botaurus stellaris, «— Caprimulgi: 


Gressores H T. a): Tlepexox Caprimulgus europaeus, # — Striges: Asio otus, oa 
; MAKCHMA@JIbHHM JHamMeTp OTBeEPCTUA HapyKHOrO yxa, 2 — 
. pee OT co rulyOWHa HapyxKHOrO CJlyxOBoro npoxoya (MeaTyca), 3 — 
IN€QUIMH B PasMUHbIX NYHK-  picora oKOMOYUINBIX CKagoK, 4— wHpHHa m, cucul- 


Tax dusoreHeTHyecKoro laris, 5 —uMHa TepefHeyUIKbIX Mepbes. Bce pas3me- 
CTBOJIa THU, 3HaYHTeJIbHO ppl — B MpowenTax K AHHe HelpoKpaHHA 
pacliupum OvomoruueckHe 
BO3MOKHOCTH Kulacca, ero cpefy. Ho sbixoy B TaKy!O SKOMOPMYeCKH 9KCT- 
PeMHy10, TAKey1o AIA CyUIeCTBOBaHHA HHUIY, KaK CyMepKH, H B ocoOeHHOCcTH 
HOUb, MOTPeOoBas MporpeccHBHOrO pa3BHTHA BCeX OPraHOB UyBCTB, B MepByto 
ouepemb — cayxa. V1 pelicrBuTebHO, HOUHbIC BUTE o6alaioT CyYXOBBIM alma- 
ATOM MAKCHMauIbHOli H3BECTHOM Ama UTH YyBcTBUTeTbHOCTH (*,7°). K comaue- 
tick YAOBETBOPHTebHOrO Mopdo.lorMyecKkoro OObACHEHHA YCTAHOBJIeHHOrO 
pu3MoNOraMu (bakTa MNoKa He MMeeTCH. Hexkoropbie cnenupureckHe ocoOeHHOCTH 
‘BHYTPeHHErO M cpeqHero yXa COB HaCTOJIbKO He3HadHTeJIbHbl (?,7), "TO 3acTaB- 
_ IAIOT COMHEBATHCA B BOSMOMHOCTH pellaioulero BIMAHAA UX Ha YYBCTBUTCBHOCTS 
emyxoBoro almapata,— TeM MeHee OCHOBaHHH BUJeTb B HUX PiaBHYy!0 IIpHunHy. 
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ro Wai0 NOBOL NPHHATh runepTpopupoBaHHoe HapyKHOe YXO COB 3a BeLYULMM 
(bakTop, OObACHAIONLUM IMpOKHe CYXOBbIe BOSMOMKHOCTH STOH rpyritibt (°). 

TIpopexeHHbie HaMH Mop*o-(byHKUMOHAJIbHbIC HCCENOBAHHA HapPyKHO"O yXa 
HOWHBIX mpenctaputeseli Striges, Gressores, Limicolae, Caprimulgi, cpaBun- 
TeJIbHO C JHEBHBIMH H CyMepeuHBIMH BHAaMH, MOKa3aJIH, BO-MepBbIX, KOHBepreH- 
IHIO B CTPOCHHH HapyKHBIX yllell HOUHHKOB, NpHHawwexKallluX K pa3sHYHbIM M 
(bUsIOreHETHYECKH NaeKUM OTPALaM, BO-BTOPbIX — HapacTaHHe HEKOTOPbIX MOp- 
(boOrHYeCKUX eTatel B CTPOCHHH HapyAKHOFO yXa Mp Mepexoxe OT AHEBHOTO 
K CYMepedHOMY H HOUHOMY OOpa3y KUSH. ITO NOSBONAeT BUETb B OCOGCHHOCTAX 
CTPOCHHA Hapy2KHOFO yXa CyMeCTBeHHYIO IIPHIMHY BbICOKOH YyBCTBUTEbHOCTH 
uX CyXOBoro ammapara. 

YBeIHYeHHE 3BYKOYaBINBalolleH MOBepXHOCTH HapyXHOFO yxa — ooumee 
CBOLCTBO HOYHBIX NTH. SHAYHTebHO yBeMYHBaeTCA sHaMeTp MeaTyca (pue. 1). 
QTo ABJICHHE OTMEYEHO JIA HOUHBIX BHOB KYJHKOB HW TOMeHAaCTHIX, B OO/bIUIe 


Puc, 2, PacnojomeHue HapyxHOoro yxa u M, cucullaris y pasHbIx Ky- 


JHKOB: a, 6 — Tringa, ¢é— Haematopus, e — Scolopax 


cTeleHH — AJIA KO30q0" MH cop. MakcHMaJIbHbI MeaTyc CBOlcTBeH oO1HraT- 
HbIM HOUHHKaM, MHHHMAJIbHbIM — JHEBHbIM BuaM. []OMHMO J{MCTaJIbHOTO pac- 
INMpeHHA MeaTyCca YBeJIHYeHHe 3BYKOYJaBJHBAaIOUleH MOBEpXHOCTH MpOHCXOAUT 
3a CUeT IIPOrpeccHBHOFO paspacTaHHA OKOJIOYUIHBIX CKaOK HW BaJIHKOB. Y HEB- 
HbIX BHJOB KpaH MeaTyca 4acTO ObIBaeT HECKOJIbKO NPHNOTHATLIM — OOpa3yro- 
IWHHCA 3eCb BaJIHK BbIPaxKeH JOCTaTOUHO cabo. Y cyMepeuHHKOB HepedKO pa3- 
BHBaIOTCA OKOJIOYINHbIe CKJIaqKH, Y HOUHBIX BUJLOB OHH JOCTHTaIoT HaHOOJIbUIero 
pa3sBHTHA. 3a pa3qBHHYTbIMH CKIaqKaMu Asio coBeplleHHO CKpbIBaeTCA TosOBa, 
yMaMeTp yUIHOrO OTBepcTHA OarofqapA CKalKaM YBeJIMYHBaeTCA B YeTbIpPe pasa. 
XapakTepHoe WIA HOYWHHKOB yBeHGeHHe ToWlaqH OapadaHHoH MepenoHKH 
pacuIMpeHve 3BYKOYJAaBJIMBAIOWeH MOBeEPXHOCTH BbI3bIBaeT YBeIMYeHHe TyOu- 
HbI MeaTyca. Y COB H KO30J0H 3TO JOCTHTaeTCA paspacTaHHeM C/YXOBbIX KOCTEelt 
B JaTepasIbHOM HallpaBJeHHH C OOpa3s0BaHHeM «KalcyJ», B pesyJIbTaTe Yeo KOCTb 
MOAcTHMaeT H POPMUPYyeT 3aqHe-HWKHIOIO CTEHKY MeaTyCa. DTHM ocTHraeTcA 
pA MosesHbIxX Kayects. M. depressor u30MpyeTca OT HapyxKHOFO CyXOBOroO 
MpOxojla, ero JBYXAKeCHUA He BJIMAIOT Ha AHaMeTP HU POpMy MeaTyca IIpH coKpalle- 
HHH. Oka3bIBaeTCH BOSMOXKHbIM 3HAYHTeIbHOe yBeMueHHe riyOMHbl MeaTyca 
6e3 OOJIbIIMX MNepecTpoeK B HelipoKpaHuu M cpeqHem yxe. PacumpeHnaa 
OapaOaHHad MepenOHKa OKAa3bIBaeTCA HaeKHO 3alLHUIeCHHOH OT MeXaHH4ecKux 
Bo3qeHcTBHH. BosmovwkHa MH pe30HaHCHaA POJlb YIIHBIX «Kalcya», HO 9TO — 
moka lpemomoxKenne. 

OrmeveHHble OCOOeHHOCTH CTPOeCHHA HapyXKHOFO YXa HOWHBIX BHIOB 3HauH- 

TeJIbHO YBEMHYHBAIOT PaspellalolllNe BOSMOXKHOCTH ITHYbeErO yXa B OTHOUIeCHHH 
cmaObiX M JlaJIeKHX 3BYKOB, 3BYKOB HH3KOH MHTeHCHBHOCTH. 
_‘ YilaM HOUHBIX MITHIL CBOHCTBEHHA OpaJbHad HanpaBseHHocTh (puc. 2). Ito 
co3qaeTcA HOO 3a CUeT IIPeHMYILecTBeEHHOPO pa3BHTHA 3aHeYIIHbIX BaJIHKOB, 
MOO OpaJIbHEIM CMCLICHHEM MCTabHOFO OTJea MeaTyca MIM BCero yXa, MH60 
MOBOPOTOM 3BYKOYJAaBJIMBaIOUleH MTOBEpXHOCTH MeaTyCca BOKpyr JOpCOBeHTpaJIb- 
HOH OCH. ITO cHocoOcrTByeT MyulMeli OPHEHTHPOBKe NTH, B OTHOLMICHHM 3BYKOB, 
HMCTOUHHKH KOTOPbIX pacliOaraioTcdA PPOHTAaIbHO K TOOBe, H, CMeNOBATebHO, 
HM€eT TY 2Ke OCHOBY, YTO JHIEBOe CMelleHHe T1a3 y HEKOTOPbIX COB. SameTuM, 
WTO y BaJIb]WIHeMa C €rO YXOM, CMEII[CHHBIM B KpaliHe OpasbHOe NoMOKeHHe, He 
MMCIOUIMM IipelleqeHTa B KWlacce NTH, rvia3a CABHHYTbI KayaIbHO MH MOA 3pe- 
HUA OOOKX Tla3 HMEIOT KayJaIbHO CMeneHHbIe ocu. Meatyc HOWHEIX BHJOB ITH 
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f €PaBHUTeIbHO Coulee NoyBMKeH. M. cucullaris qocruraeT s3HauuTembHOrO pa3Bu- 
Tua. Y CoB B ABHKEHHAX Hapyxuoro yxa yuacrByioT M. depressor u M. adduc- 
tor (°). OkonoyutHple ckaaqKH COB TakKKe fMOBYKHEI. 

__-YINHBIe NepbA HOYHHKOB OTMMUAIOTCA PAJOM cHerucHyecKUX OCObeHHOCTE;. 
Kak oOmlee ABeHHe HaOORAeTCA YMeHbIeHHe M3OrHyTOCTH cTepxKHH. OTHO- 
‘WeHHA BbICOTH CerMeHTa Nepa K AyIHHe NO Xopze (npoduub Mepa) B Npomentax 
COCTaBAT Y AaBAOTKH 22, y 

KyJMKa-copoku 17, y uu6u- = ® 

ea 20, y Bambguinena 7, y 2 eee 

*KeNTOH want 8, y KBaKBbI . 2s . 
_7, y Ko3oqoa 2,3, y ymacroi % ae 
copbt 4. Ha6mogaetes yMeub- es 
WIeHHe YUCa pANOB Mepex- de 
_ HeYIWHBbIX MepbeB H cBexe- 8 

HHe K MHHMMYMy JVIHHbI 


2 4 eae 
aypHKyJApHoro nous. Kpan- a a 
HUH BapHaHT (Asio) — 3To g esti 
2 paga Mepeqveywinoro we- a & 2 6ARe Ow rer ang aa ko ae 


eee He KOMHYIO pac, 3. Mopoudlornueckve oco6eHHOCTH pacnoJloxKeHHA 
eknagky. IlepeqHeyutHoe ne- x CTpOeHHA MepesHeylmHOrO mepa y HONHBIX MTHL 
po OTJM4ACTCH OTHOCHTEJIb- CPaBHHTebHO C CyMepe4dHLIMH HW HEBHEIMH, a — mM — TO 
a sn cuanby ucpeademaebre. ueps, do paceron 
= mlepa, 3 — TOA- 
TRIM OMaXaIOM, JVIMHHBIMH aug Meay crepxKHAMH MepelHeyLIHEIX nepbes |-ro paza, 
OUHHAMH, UTO MOKASHIBACT 4 — paccTOAHHA MexKAY PAaMH MepesHeYUIHEIX MepbeB, 
“MX 3HaAUHTeJIBHYIO MORBUK- Bce pa3mMepbl — B MpOmeHTaxX K AJIHHe HeHpokpanua 


HocTb (8), yTOJII,eHHbIMH 

cTepoKHAMH (puc. 3). Y HOUHBIX allemtb, KYMKOB, y KO3008 HaOOgaeTes pa3- 
peKeHHoe pacioowKenve Mepa; y coB —KapTHHa HHaA (MHWeEBOH ACK), 
3HeCb MepO y4acTBYeT B CO3RAHHH 3BYKOYMaBJIMBaWllel «BOPOHKH» (°). 


Gg e 


Puc, 4, Jlyuu onaxa GopogoK HS LeHTPabHBIX OTHeOB MepeMHeYUIHEIX MepbeB 

ITH, MpH ysenuuenun B 150 pas: a— Egretta alba, 6 — Nycticorax nycticorax, 

¢ — Vanellus vanellus, 2 — Haematopus ostralegus, 0 — Scolopax rusticola, e — Cap- 
rimulgus europaeus, KpecTHkoM O603HaveHbI AMCTAIbHBIe JTydH 


Tlepequeyuinble nepbaA HOUHBIX BUOB OTHYAIOTCA Coulee PaspeKEHHHIM OMa- 
avioM. Jly4M KOMbeBHAHbIe, MOUTH 6e3 MPHAAaTKOB, pasBUTbI MPeHMylLecTBeHHO 
j IIPOKCHMAJIbHEIX OTeax SOOPOAOK. JluctasIbHble H WeHTpaJIbHble OTqeabh 6opo- 
ROK HeECYT pesKue JIYYH, pacmOsIOAeHHble MO MasbIMM yrlaMH (5°) K cTep?KHIO 
opoyku. Mecramu J1y4H BOOOUe OTCYTCTBYIOT HJM CpacTaloTCA CO CTCPKHEM 
‘Oopoxku, oOpasys xapakTepHyio oTOpouKy. Crpoenue Jyuer TakxKe o6napyKu- 
|) Baer HeKoToppie cmelupuyeckue ocobeHHOCTH (puc. 4). 
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PaccMoTpenuble OCOOeHHOCTH AaloT OosbUIMe aKyCTMYeCKHe MpenMylllecTBa | 
HapyKHOMY YXY HOUHBIX NTH. YBelMYeHHe SBYKOYaBAHBaIolleH MOBepXHOCTH 
co3yaeT SOMME BOSMOMKHOCTH JIA BOCNPHATHA 3BYKOB HH3KOH WHTCHCHBHO- 
CTH H JaIeKHX 3BYKOB. ItTomy H croco6cTByeT Goubiuad rryOuHa MeaTyca, YMeHb- 
Waroulad NOTepH MHTCHCHBHOCTH IIpH MpOXoxKTeHHH 3ByKa K OapaOaHHOH Me- | 
penonkKe. TloqBmkKHOCTh HapyKHOrO yXa NOSBONAeT NpequomaratTh OOMbuINe H3- | 
OupaTeIbHbIe BOSMOKHOCTH HapyXHOTO yXa HOWHBIX NTH YW, CeEQOBATeIbHO, | 
6ObUIYIO AMIVIHTYy BOCIPHHHMa@eMBIX 4WaCTOT. - 

TlokasaTembHO, 4YTO CXOqHy!0 (aKYCTHYeCKH) KapTHHY MbI OOHApyKUBAeM B 
Hapy2KHBIX yWlaX HOUHBIX MJICKOMHTaIOULHX. CXOACTBO HMeeT XapaKTep aHaso- | 
THH H MpOABIAeTCA MO C€YIOULHM HallpaBeHHAM: YBeJIHYeHHe 3BYKOYJaBJH- | 
Balolleli mopepxuHoctu (Chiroptera; Dipodidae), yrayOneHue MeatTyca, opamb- | 
Has HallpaBAeHHOCTh 3ByYKOy1aBAMBaloWeH NoBepxHocTH (Myoxidae; Pteromyi- | 
dae), yBerw4YeHHe NOXBHXKHOCTH HapyxKHoro yxa (Leporidae; Felidae). Haxo- | 
Hell, CaM 110 ceGe NyTb peAyKIMH MepeqHeylHoro Nepa H yBeHYeHHe 3ByKOOp- 
raHH3ylollel POH MeaTyCa H OKOJIOVOIHBIX KOMKHBIX CKMaOK ABJIAIOTCH, TO Cy- 
IecTBY, MpHOMwKeHHEM HapyXHOrO yXa HOWHBIX MTHW K aKkycTHYeCKOH cxeme 
HapyKHOrO yXa MJICKOMHTAIOULHX. ! 

Ha6uoqaembli «MaKpONapaJiemH3M> B CTPOCHHH HapyXKHOFO yXa y Mpen- | 
CTABHTeNeH JBYX Pa3JIMGHbIX KaCCOB NOATBepKAaeT AKYCTHYECKYIO POJIb OKO- 
JOYIUIHEIX OOpas0BaHHi NTMI, (MeaTyc, YUIHbIe MepbA, CKaqKH UW BaJIMKH). 


Tloctynuao 
23 XI 1960 
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®. A. Bepesnn u JI. J. Pannees. 3ame- 
yaHHaA oO6 ypaBHeHnu Llpenuurepa 
C CHHTYJAPHbIM NOTeHHHaOM . 


A. A. Bawapnu u Il. HW. Jinsopkxun. 
Hekotoppie KpaeBbie 3afauH fA 
SIIMNTHYCCKHX YPaBHeHHH C CHJIb- 
HbIM BbIPOKMCHHeEM Ha TpaHHye . . 

b. 6b. Benkos. Koromonorun rpynn 
€HHHW B adire6pax c WeeHHeM . . 

B. M. Bonocos. O spicmHx npH61HxKe- 
HHAX Mp ycpeqHeHHH ....... 

E. YF. Taagpimes. O nepnoquuecku 
KOPPeJIMPOBAaHHbIX CyyaHHbIx mocse- 
NOM ANMOEIGES 6 5s 6 Gb 6 a os ee 

A. A. ToabaGepr. O pacnpenenenuu 
SHayeHHH MePOMOP*PHBIX  yHKUHH 
C pa3jeeHHbiIMH ess HW M0J110- 
caMH .. 

MW. UW. rox6epr uM. Tr. Kpeitn. K Teo- 
PHH TPpeyroJIbHbIX  MpelcTaBeHHit 
HeECaMOCONPAXKEHHBIX OepaTopoB . . 

A. A. Jlesnn. Pa3znnunbie Tun wHBapH- 
aHTHBIX CHCTeM mpocTeliuieli cTpyK- 
TV DEI. clot Cea eae A ea 
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E. B. Toman u M. B. Mamotos. Cry- 
yaiiHoe OlyxKmaHHe Ha Trpynmax 
C KOHCUHBIM 4HCIOM OOpasy1omlHx . 

WM. A. WH6parumos. O cnekTpaibHplx 
(yHKUHAX HEKOTOPbIX KJIaCCOB CTa- 
ILHOHaPHbIX TayCCOBCKHX Mpoweccos. 

JI. HW. Kampinnn u B. H. Macnennnkosa. 
O peuleHHH mepBoh KpaeBoH 3alauH 
B WeJOM JWJIX KBa3HJIHHeHHOrO Napa- 
OoHueCKOrO ypaBHeHHA .. .... 

M. Bb. Kannoesny. O crHarysapHbix 
gajlauax TpHKOMH B OKPeCTHOCTH KO- 
He4uHOH H G6eckOHeuHO-yJaJieHHOK 


oco60H JIHHHH.... BEE ES. 
B. T. Maspas. Hexotoppie oueHKH pe- 
WeHHi  93/1MNTHYeCKHX ees 


BTOporo nopsfka ... . : a 
B. A. Nance. O cymlecTBOBaHHH “TepHo- 
yWueCKHX pelleHul y HeKOTOPbIX He- 
OOS. GO MONG Gory 6 4 6 a o 6 « 
A. WH. Cupota. Ipoctsre nogzrpynnsi 
OJHOCBASHBIX BeULECTBCHHBIX IMPOCTHIX 
Jwonave MN 5 ota uri sha’ 
B. A. Crenenxo. K reomeTpHH KOHYCOB 
B O6aHaxOBOM MpocTpaHcTBe .. . 
Tan Uxsnp. O6 omn6Kax oKpyrvienuii 
IIpH UHCJICHHOM pelleHHH ~ CHCTeM 
COBMECTHBIX JIHHE€HHbIX asIreOpanue- 
CKHX ypaBHeHHH MeTooM XoJieukKoro 
HW MeTOOM PlaBHbIX 3JIEMeHTOB . . . 
M. ®. Tuman. O6 aG6comTHOH cxopH- 
MOCTH KpaTHbIX PAZOB Dypbe . . 
B. M. Ba6uy. O pacnpoctpaHenun BOH 
PaieAx BAOb MOBEPXHOCTH OHOpOL- 
HOrO ympyroro Teva manner 
(POPMBIO . 1-8. an. eee 


A. A. Bosan. O cKpeneHHerx nponere 
JeHHAX NOMYrpynnbl H KONMbUa . . . 

K. B. Bopo3saun. O6o6njeHHe Teopembl 
INGO! nc SUN Britis ts 08 

B. B. Benkos. O xapakTepucTHyecKux 
KlaccaxX JIA KOHeUHBIX rpynn 

B. Taspunos. O6 uckaxkeHHu Mp KBa- 
3HKOH@OPMHBIX OTOOpaxKeHHAX . . . 

B. Tl. Paywko. O6 ofHom HHTerpasbHOM 


HepaBeHCTBe H COOTBETCTBYIOLIeH 
TeopeMe BIOKCHHA . . 1... 
B. Ti. Wapun. O6 annpokcumannu 


(byHKuHH 3 nMpoctTpaHctTs ws) (D) 


ce wAy (CL) HenpepsiBxo aero 
nupyemtinn OY.H KI Mee 
M. 6b. Kannsesny. O cHHryaapHEix 
mpo6emax Typca B  oKkpecTHocTH 
HyJepoik HW G6ecKOHeyHO yyaeHHOw 
oco6oH XapakTepHcTHKH .. . : 
Xeapmyt Kox. Tpynna Tanya jloKayib- 
OURO) GWOMG Go 6a 6 8 6 6 : 
tO. HW. Jiesun. O Hnexoroppix mpocTpan- 
cTBax adPHHHOH CBASHOCTH, ony- 
CKalouluX JBHKeHHA . . . tae 
tO. B. Jimnuux. Hospie pap WanTBt i 
TIpHMeHeEHHA JHCNepcHOHHOrO MeTosa 
B OWHApHBIX AMHTHBHBIX 3ayauax. 
5. W. Waorkun. Hexotoppie cpolictsa 
AaBTOMOP()H3MOB HHJIbMOTeHTHBIX rpynn 
A. B. Moropesxos. Vsometpnueckne 
lipeoOpasopanna My HKTHPOBaHHBIX 
BBIMYKJIbIX MOBepXHOCTeHt . .  . 
tO. JI. PaGunosuy u C. B. Hecrepos. 
O6mvi Bua sHHelinEIx  pHdepex- 
UMaJIbHEIX yPaBHeHHH, MOpaAyOK Ko- 


TOPHIX MOHMKAeTCA C MOMOMIbIO ore- 

patopa o6o6menHoro yuddhepenun- 

wll popanua D*, . a 

H. C. Cuntoxos. O6 Onno HHBap WanTHOM 

NpeoOpasopanvH PHMaHOBLIX Mpo- 

Mug CTpaHcTB C OGUIHMH reojesHuecKHMH 

JI. i. Ycoabues. Ananor Teopempt 
@Mopre — Kaua.. 

HW. B. Ywakosa. Hexoroppie TeopeMt 
€MHCTBEHHOCTA JWI cbyHKUNi cy6- 
rapMOHHYeCKHX Ho =MepomMopdHbIx 
B @HHHYHOM Kpyre . : 

B. E. Wamancxni. O pemennu KpaeBbix 

(gq) 34a4 CO CHOMKHBIMH TpaHHUHBIMH yc- 
JOBHAMH C MOMOLIbIO MpOCTbIX Kpae- 


. BORSMeGANAMEE NT Ge ww 
i) E. Y. Scuuckas. TlomyssKingopp u 
| NOMYHEIBKAHAOBLI MpocTpaHctTBa 


II, KHBEPHETHKA -H 
TEOPHA PEF Y/JIHPOBAHH | 


HW. M. Yeabcdana u M. JI. LWerann. 

}  puxuun HeNOKaJIbHOTO TOHCKa B 

|  CHCT€EMaX ABTOMATHUECKOLi ONnTHMH- 

3auHH ... . 

| FO. HW. Copkun. Anropurmuyeckas pas- 
PeuIMMocTb mMpoGsIeMbl H30MOpdH3sMa 
JWI ABTOMATOB 

9. H. Heunnopyx. O cunTese R-cxem 


MEXAHHKA 


{ (. Ji. Ppon3sosckun, tO. H. Usanos u 
B. B. Toxapes. O yByxKeHHH Tesla 
MepeMeHHOH Maccbl C MmocTOAHHOH 
3aTpaTOH MOILHOCTH B IpaBHTallHOH- 
HOMMMOUCMENI Es 6 ge 5 8 le 


III, THYPOMEXAHHKA 


B. JI. annnos. O pByxeHuu rpaHHubl 

pa3fela BA3KHX MKHAKOCTeH B Y3KOli 

wen... a ea ha ted t's 

tO. Ti. JlaauKor. " Hexortopsie TOUHBIE 
PpelieHHA ypaBHeHHH HeYyCTAHOBHB- 
IWHXCA JBHKeHHH B MAarHHTHOH rH- 
DOWMEAMGIMEEE acu 3a + iw 8 8 

A. A. Hukosncxuii. CuMMeTpHuHble 
BYXKeHHA  HfleaIbHOH = %KHKOCTH 
H3 COCTOAHHA ee apg Kak TBep- 
foro Teja. . 

A. [T. Bargoes u 9. M. Hepcucsu. TIpo- 

| HHKaHHe NpoH3sBOIbHOrTO aBeHHA B 
CKHMAeMYIO XKUAKOCTh B pete 
MHYeCKOM CJIyuae . 

A. T. Kyaukozsckuii. O cTpykrype “Meq- 
JICHHBIX MarHHTOrHAposHHaMHuecKHXx 
YRapHbixX BOJIH Mp HaJHUHH peporeo: 
HH. . 

(8 B.C. Korapxo. 06 onnoit ‘MonenH Ka- 

BHTHpyioulelt XKHAKOCTH . 


ost 


IV. THU PABJHKA 


(a0 d. A. Yapuom, 2. C.  Buapxkep, 
B. HW. Mutenpman u I. A. Posendepr. 
O aByxcbasHbix RESP SBY ORME lOTO- 

KaX, age 
TT. Mackaa. Tlepexonnoe TevenHe ra30B 
_ B MarvcTpasibHbix TpyOonpopomax . 
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A. E. Cmoagpipes. O6 ocHoBHbix 3aKo- 
HOMePpHOCTAX JBHXKCHHA HApO- Hu 
aaspocmeceH B Tpy6ax Sat ys 


V. TEOPHA YIIPYTOCTH 


M. P. ®enpyman. Ycrtoiiunpocth opto- 
TPOMHBIX MacTHH CTyneH4aTO pga 
MCHHOM 2KECTKOCTH . ee: 


VI, ACTPOHOMH 4 


tO. H. Mapuitckui, Oco6enHoctu pazuo- 
uatyuyenHia NGC 4486 ....., 

tO. H. Mapniickun. 
palvousiyueHuA Ha 
BOIHAaX . 

B. A. Jom6poscxnit. Auanus pacnpeme- 
Je@HHA MexK3Be3qHOH  NOMApHsaluH 
B JleGdeme . . : Se ol eet aa 


Hospi HCTOUHHK 
CaHTHMETPOBBIX 


VII, MATEMATHYECKAS ®H3HKA 


®. A. Bepesun. Kanonnyeckne mpe- 
o6pa30BaHHA ONepaTopoB B MpescTas- 
JIGHHH BTOPHYHOTO KBaHTOBaHHA 

b. M. Crenanos. Dopmanbuoe eS 
wleHHe R-onepauuy . ee, : 


VIII, BH3SUKA 


b. T. Bapusos. K sonpocy 06 yraoBom 
pacnpefeieHHH B MHOXKeCTBEHHBIX 
mpoueccax . . ee ee 

A. A. BopoGses, A. n. Komap 4u 
B. A. Kopoaes. O Bo3M0xKHOCTH yMeHb- 
IWe€HHA BesHUHMHBI a ae HOHH- 
3allHM B ragax... 

B. A. Mosuanos, B. lr. TesbKoscKnit 1 
B. M. Unuepos. Anvsotponua KatTox- 
HOFO PaCMbWwI€HHA MOHOKPHCTasOB. 

A. E. Cranesuy u H. TF. Apocaasckui. 
Hu3kouacToTHbll ’ HH*pakpacubil 
cmekTp norjomeHva BosopoxHoH 
CBA3H B KHAKOH Bose H KpHCTaJO- 
rufpaTaxX ... 

K. C. Wndpun u B. ©. Packnn. Uye- 


CTBHT@JIbHOCTB nowHANCMepCHoOn 
HHTHKaTpHChl K @opMe KPHBOH pac- 
mpefeienua . . 


M. UH. iaxnapoxoe u ir K. “Bepunse. 
Peneepckoe pacceaHve cBeTa B_ pac- 
TBOPAX alleTOHa B HGR PeR MORE On 
yraepome... 

A. A. Taaknu i ‘B. OT. ‘HaGepexnix. 
TlapamMaruuTHpilt pesoHaHC Ha 9/1eK- 
TPOHAX MPOBOAMMOCTH MefH ... . 

A. K. Jlaspyxuua, T. B. Maspimesa ui 
B. A. Xorun. Hospi usoron Ir188 

WM. M. Jinduuu, A. A. Cayuknn u 
B. M. Ha6yrosckni. O spjeHHu 
«pacCeAHHA» 3apAXKCHHBIX 
CTHI, Ha OCOObIX TOUKaX B 
cTpaHctse . 

Bb. H. Fepwmanu. O HeKOTOPBIX ocoben- 
HOCTAX mOmepeuHOrOo pacnpocTpaHe- 
HHA BbICOKOUAaCTOTHBIX BOJIH B Mar- 
HHTOaKTHBHOH Mla3smMe . ; 


KBa3Hua- 
p-mpo- 
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A. K. Jlaspyxmna, 9. E. Paxkosckni, 
Cy Xyn-ryt u C. Xotinauxui. JTere- 
HHe Aep CyPbMbI ObICTPbIMH MpOTO- 
HaMH . . 

JI. B. Jlanmuna uM. H. ‘Maxnapoxos. 
Toukaa CTpyKTypa pesieeBcKOH JIMHHH 
paccetHHA CBeTa H CKOpOCcTb pac- 
npocTpaHeHnus rHmepakyCTH¥ecKHXx 
Kolle6aHHH B Boe . 

A. MW. Ocunos. O HapyIleHHH ‘Gobu- 
MaHOBCKOrO pacmpefeieHHA B Mpo- 
mecce wl pate WuccomnalHn 
MoleKyJI .. . 

Bb. UH. Crenanos. 
yecKant TeOpHa 
HHA W JIOMHHeCIeHIHH 
MomeKyJI . . 

B. ®. Kuraesa ? u H. H. CoGoses. 06 
YUIMpeHHH JIHHHH BOLOpOsa B TJlasMe 
Ayri wW yapHow tTpyOni 

Jl. B. Tsepckas. O sauanuu ynpyro- 
pelakcalHOHHbIX  HalpsxKeHHi Ha 
KPHCTaJWIH3alHI0 OV€Hb BASKHX XKH- 
KocTeli 

3. MU. Anuposu4. Pacnpenenenue : reTe- 
posapsayqa HW Noa B coToseKTpeTax 

r. WH. 3enbuep. K onpeyesennio noi- 
HOrO MOMe€HTA CHCTeMbI 72 4aCTHIL 
quia KoHurypaunn j” F 

JI. M. Jiamuses. O6 akyCTHUeCKOM uaily- 
qeHHH TypOyJeHTHOrO OTOKa MpH 
HaIHYMH yOpyrHx rpaHHy : 

A. Ji. Hoasxopa. [lnockaa 3BYKOBas 
BOJIHa KOHC€4HOH AMMJIHTYIb B JBH- 
ICV I CHCAMCH EN Caye arcane) nese 

B. TF. Conospes. O B-pacnagze cumbxo 
TesOpMHpOBaHHbIX sep. ah 


K8aHTOBO-MexaHH- 
CneKTpoOB Mmorsiorye- 
CJIOMKHBIX 


IX. TEXHHYECKAA PH3HKA 


Jl. C. Wanatuuxk, HO. ®. Komunk, 
B. M. Kowxun u E. K. Besosa. O6 
OAHOH rpynme TPoHHbIX MoMyMpoBoy- 
HHKOBBIX COeHHeEHHM . . 

H. H. Wiasnopa u JI. A. lWpeinep. 
Bavauue CKopocTH HarpyKeHua Ha 
acTHYHOCTh MpaMopa MpH ByaBJH- 
BaHui 

H. C. ®actos. “O nehopmaunn, paaBus- 
meHcat B Tee Ha CTalHOHapHOH cTa- 
HM No3yuecTH, H Tepexoxe MHKpo- 
mOJI3y¥ecTHu B MakponosisyyecTb 
C TOUKH 38peHHA TepMOLHHAaMHKU He- 
oOpaTHMBIX MporeccoB 

B. VT. Bpaswuckni u M. B. Ocunor. 
Bausune Macuita6Horo daktTopa 
Ha BPe€MCHHyIO 3aBHCHMOCTb lpou- 
HOCTH KepaMuueCcKHX MaTepHasoB. . 

*®. W. Beprynwac uv ©. M. Mankxun. Oc- 
HOBHbIe MIpH3HaKH (PoTOAMSeKTpH- 
yeckoro aipiekta,  o6ycioBlenHoro 
IIPOBOAMMOCTbIO B 3€PHHCTOM O6pasue 

tO. M. Mawukun. O cra6unpynoctu 
MHKpOTpellHH B TBePpMOM Tele . . . 

H. M. Pocrosues u F. WM. Enncpanos. 
Bausune MOBep XHOCTHO-aKTHBHBIX 
cpel Ha CKOPOCTb yJIbTpasByKOBOl 
oO6pa6oTkH TBepALIX Te . . 

HM. B. Bonxos, B. ©. Ecunos u I. B. 
Iijeros. KouTakTuptii YCHIHTeIb 
H300paxKeHHA A caer o6acTH 
cnekTpa > oe ee, 
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A. C. ®vankos u A. VF. Jlasuyosnuy. 
O p — n-nepexoze B yep 
MaTepHaslax : , Ra ey 


X, TFEO@H3HKA 


Ul. A. Mycaeasn. O yonrocpouHoM 
MpOrHose aHOMaJIHH BePTHKAaJIbHbIX 
ckKopocTeH J{BHXKeHHA BoO3sqyxa Hay 
CeBepHbIM Moulyiumapvem Semin 

W39H Unn-nyup. Iipumenenue nomHoL 
CHCTeMbl ypaBHeHHH TepMO-rHujzporH- 
HaMHKH K KPaTKOCpOuHOMY NporHosy 
MOrofbl B JBYXYPOBeHHOM Moen. 

Ti. A. Ulymcxui. JiByxenve JeqHHKOB 
r. C. Wsanos-Xonognpih, Vonnsannsa 
B 3€MHOH HoHOCdepe H 9HEPrHA KO- 
POTKOBOJIHOBOrO ybTpaduonerto- 
Boro H3iyyeHHaA Conia . : 

B. M. Ipuropescxuii. O 6nicTppx H3Me- 
HeEHHAX TepHOa BpalleHHA OTHOCH- 
TeJIbHO WOnepeyHoOH ocH BTOPOro 
COBeTCKOrO HCKYCCTBeHHOTO CnyTHHKa 
OCMIIH rene . Le) ee 
B. M. Konroposuy. re) MarHuTOrHypo- 
WMHaMHueCKHX 9siiPekTax B OKeaHe 
B. A. Ulyaak. Onpefenenve napametpos 
BOJIHOBOrO T0TOKa moO MapamMeTpaM 
O6pa30BaHHBIX HM nepHoyuueckhx 
JOHHELX, CIPYKTYD 24 2 ol eee 

A. WM. Ky3pmun, YT. ®. Kppimcknii, 
r. B. Wadep u WO. fF. LWatep. 
Benpiukw KOCMHYecKHX JyueH 12— 
15 Hos6pa 1960 r. 

B. B. Lyseikun. Hexoropsie oco6en- 
HOCTH BeKOBbIX H3MCHe€HHH MarHut- 
HOrO MOA Ha OKeaHOM : 

A. Il. Aannutos. Monexya1apubie HOHBI 
B BepxXHeH aTMOCcdepe . ae 

B. FT. Acromun. VMoxnni a3zota B pep xueii 
aTmocdepe 3emJIH H HOUHAA HOHH3AaNA 
B / OOGaCTHOE 6.105 a8. UL ate emer 


XI, KPHCTAJIJIOP PASH A 


C. A. Cemuseros. O KpucTaiuuecKon 
cTpyKType ceseHHyqa HH_HA IneSe3 

r. O. Tomon. CnekTpbt JOMHHeECIEHIMH 
aiMa30B 3 TpyOKH «Mup» 

Pr. TP. Manenxos. K eee ae (0) erpyxrype 
XKHIKOH BORE . 


XII, XHMHA 


K. K. Bentep u C. A. Tnanep. Hutpn-- 
poBaHHe HeKoTOpEIx a, B-HeHacbIeH- 
HbIX aJJIbierHOB H KeTOHOB (pypa- 
HOBOrO paya. . 

A. A. Tpun6epr u “M. HL ’ Peaeman. 
K Bonmpocy 06 ycToHwuHBOCcTH KOMIIeK- 
CHbIX COe@HHEHHH BY XBaJIeHTHOH 
WaTHHbI. CoeWwHeHHA TeTpaMMHOBOTO 
Tuma.. . A 

TnabpM Kamait u HO. ®. Tarnaos. O pas- 
JleeHuH aCHMMeTpHuecKHX apCOHHe- 
BbIX CO@IQHHCHHH Ha ONTHYeCKH aK- 
THBHbIG AHTHMOMbI . . . 

JK. C. Kameneunxasa. O paaylesleHHn KOM- 
NOHEHTOB CiaBOB Mp HaJIHuHH pas- 
HOCTH TemMMepaTyp Sy RTO 


fl. H. Kypcanos u B. H. Cerkuna. 

_ O npotonnof noppuxKHocra atTomop 

' Bofopoga xmopuctoro aneruna 

‘P. O. Martesocaun, E. TF. TaGpusnpsa, 
A. K. Unpkos u WH. A. Moctoscknia. 
CpaBHuTeibHaa Weruapupyroulan 
CNOCOOHOCTh = HEKOTOPHIX Wuapust- 
MHKPHITHApasHIbHbIX PafWKayiop. . 
- H. Hecmesnos, B. A. Casonosa u 
B. H. Apo3y. O peakyuax raonjo- 
TIPOH3BOAHEIX STHJI- H boar iol doh 
WeHancine - 


Hux. A. eteennon H B. H. oxpyeai 
Cympbuporanve aunabyyx ui Kap6- 
METOKCHJIBHLIX ree cpep- 
poueHa . . 

'C. M. Ckypator uC. M. lIrexep. Hexo- 
TOpoe YTOUHEHHe 3HaveHHA TOCTOSH- 
HBIX B cxeme B. M. Tatesckoro gua 

' pacueTa \TemJIOoT ropeHHA asIKaHOB. 


Y Jyanb-anu, E. 6B. Coxosopa, 
WM. E. Unenos u A. J. Merpos. Cuntes 
OWHOATOMHBIX IIpefeIbHbIX 4H ale- 
THJICHOBEIX ees CMHPTOB pxaya 
qbeppouena : 

HW. ®. Besscxui ux H. UV. Wyixnn. 
IIpespamenve amuHos  (bypanoporo 

| psya B fFOMOJOrH NHpponuANHa . 
‘YO. A. )Kyganos u Lf. A. Kopospuenko. 

' Hurtposdupsr C-3sameulenHpix  =yrvie- 
BOJOB 
| Pea o Steaencani, 
B. B. Crenyep. Oco6eHHocTH 2ueK- 
TpoocaxKenHa MeTaJIJIOB U3 pac- 
TBOPOB «HEOOLINHOM» HCTOTHI ! 

Fr. B. OxaOamsan, B. A. Monomapenxo, 
10. H. Kosanepn u A. JI. Merpos. 
Kpemuulioprannueckue MOHOMEPbI 
c dTopcofepxKamuMu ‘5 sv aobaind 
HBIMH KOJIbILaMH. : 

-P. X. ®Ppeiyzsnna, B. HL Kor, 

_ M. SA. Xopauna u A. H. Hecmennos. 
IleperpynnuposkuH 8B mporecce romo- 
AMTHYeCKOrTO § mpHcoesqHHeHHA OpoMH- 
cToro Bosoposa K NOMHralouyalkKeHaM 

Bb. A. Ap6ysos, 3. [T. WHcaepa u 
10. WO. Camutos. Mccaenopanue 6u- 
WHKIMYeECKHX TepMeHOB H HX OKHCel 
MeTOJOM MpOTOHHOrTO MarHHTHOrO 
pesonanca... . 

P. Bb. Tony6yosa. O coctape H crpyKType 
CO@MHHEHHA THTaHa C XPpOMOM 


§ 

A. A. [TpuuGepr, M. WH. Tespcman, 
E. H. Wupxosa u Lf. A. Warnucyata- 
HoBpa. O HavuHH oOmMeHa Mex]y 
OOJYSeHHOK MeTaJIMyeCcKOH maTH- 
HOH H KOMIMJICKCHLIMH HOHAMH JByX- 
BaJICHTHOM MaTHHbl B BOJHEIX pac- 
TBOopax . . esti Sees 

H. B. Tpym-pxumaiisto, We OM. Kop- 
aHJ0B, E. H. Miaaesa u M. A. Bos- 
kopa. Metanmuueckue coeqHHeHHa 
B OOacCTH Q-TBepMEIX paCTBOpOB 
_CHCTeMBI THTaH — avIOMHHHH. . 
C. Aposyos u H. TM. Marepanckas. 

| re) CBASH HEHACbINeHHOCTH HM CKOpOCTH 
ABTOOKHCJIeHHA cMeceli a 


?Q 


ib}. 
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+ . . 


M. B. Taman 4 


JOB MpHpomHEIxX 2XKHpPOB 
tE. I. Kansan, 3. H. Kasakona rf 
' A. J. Merpos. O nopanke npxcoenH- 
HeEHHA JIMTHA K HpeHHy a: 
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MW. MH. Jlesuuxnii u M. PL. Tounk6epr. 
Bausnue KuCOpoxa u BObI Ha TH- 
APHpyloulyio uw Ms0MepH3yrollyio aK- 
THBHOCTbh BOJb@pamcyJbbusHoro Ka- 
Masi HoaT Opa pee ieee, een, eee 


C. 3. Maxapop u E. H. Cororann 
O pactBopHMoctH o30HHJa Kalua 
B C)KH2KCHHOM aMMHake. CuctTema 
NHs— KOs _. : 

A. H. Hecmesnos Un. ‘H. Kpasuos. 
n-J\MMeTHaMHHOeHHIpTyTHBIe npo- 
H3BOJHbI€e HHTPOSOaHHJIHHOB 4H HUT- 
PO3OHA@THAMUHOB . . . 


r. A. Pasysaes, O. C. Mnateokeras, 
H. C. Basankun u O. A. Llenerkosa. 
PeakyHH allWJIbHbIX MepeKHceli Cc op- 
raHHuecKHMH hes festa es CBHHILA, 
OOBa H KPeMHHA . 

H. WH. Wyitikun u UH. @, Bespexnit. 
KatanutTuuecknh cCHHTe3 2-n-npo- 
MH -4-aKHJITeTparnApodypaHos 

Bb. A. ApGysos, B. C. Bunorpanosa u 
H. A. fonexaesa. vaTHoBniii 
apup =~ 1-aToKcHLMKMOreKCeH-|-coc- 
(PHHOBOH-2 KHCJIOTHI. . . 


P. bB. Yosyéuosa. Vccnenopanne npu- 
pOJibl XHMHYeCKOTO COeAHHEHHA B CH- 
cteme: Fi Sree Gah ot PP eS 

}O. Ii. Kuraes, |. K. Byynnxos, 
T. B. Tpoenoabcxas u A. E. ApGy3os. 
K Bonpocy O KOJIHUeCTBEHHOM OWeHKe 
BIHAHHA 3aMeCTHTeleH Ha MOJJApo- 
rpatbvueckoe BOCCTaHORJeHHe HeKOTO- 
PHIX A3OMETHHOBLIX COeMHeHHH 

B. <A. Kontror, WM. C. Wcaes™ u 
H. H. Bopoxuos. Metoy pacijense- 
HHA TOomyoua-Cl4 c Welbio onpezese- 
HHA MOJOMKEHHA METKH B ADpe 

B. MW. Kysnenop wu E. C. Yapsnosa- 
PaymaltHOHHO-KHHeTHUeCKHH MeTOJ, 
onpefeleHua YJJibTpaMaJIbIX KOJIH- 
YeCTB MOJIOHHA .. . 

A. M. Jlykun i eB Kasnnnua. O paa- 
HMOfeHCTBHH G6opdTopuz0B HUTpooeH- 
301 [Ha3OHHeB C TNEXXJIOPHCTEIM (poc- 
OpOMessite ta Hap aits #5 A ace, ie Piet 

A. Jl. Merpos, E. A. UYeprupimes u 
JIu Tyan-aman. O mexaHu3me B3aHMo- 
ylehcTBuS KPeMHUHUTHApHAOB Cc oOpra- 
HOrasloren#HfaMH B YTa30BoH ase 

WM. H. Manaxcnu, WH. ®. Cnenuenko 
JI. 11. Crapyux. [pumenenve neiitpou- 
HOrO aKTHBaNMOHHOTO aHaslHsa MIs 
ompefeneHHa  cosepxKanna  Bosbe- 
paMa B MHHepalax H ig aes nm 060- 
raujeHua . Ae ass 

H. A. Tponos, A. H. Boniewe: 
A. ®. Vesunpu u C. K. Annnnruc. 
Q6 o6pas0BaHHH TBEPALIX PacTBOPOB 
MeXKLY TpeXKaJIbILMeBbIM H TPeXCTPOH- 
WHeBbIM CHIMKaTaMH.... - 

P. X. ®peiyznnna, E. Ul. UyKoscKas, 
Llao-H u A. H. Hecmesxos. Tesomepu- 
3allHA WU TOMMMepH3aluA STMNeHaA C 
KpeMHHETHApuyaMH  B MpvcyTCTBHH 
YeTbIPEXXJIOPpHCTOrO THTaHa : 

10. A. Ap6ysos, A. A. Kuprourkun, 
M. H. Koszocos, 10. A. OsunHHHKoB H 
M. M. Illemsxnu. Hayuenne nyTeii 
nocTpoeHua KobuaToH cuctembt BA 
TETP alHKMHHOB. Cuutes 3H pow 
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SaMeILeHHEIX  2- ee eae 
CYCHBIX KHCJIOT . . ; 
A. K. Apen, Si. A. "TIperepuc vt 


r. A. Banar. 2-B-Oxcnarui-2- as 
HAAangAHOH-1,3 : 


M. WH. Bartyes, A. mA, PaArnen u 
A. J]. Matseesa. Ontuyueckoe uccJe- 
qopanve KkondopmMaunh  2-meruu-1- 
OKCHUMKJIOPEKCHISTH CHOKCHOB 

3. E. Batnmtenu, FO. ©. Konenes i 
b. WU. Koranp. O HekoTopbix pe3yuJb- 
TaTaX PeHTeHOCNeKTpasibHOrO H3y- 
YeHHA ceppoueHa H e€FrO MPOHSBOMHHIX 

M. JI. Krynany nu HO. A. Ueb6ypxKos. 
O cnyyae nposBeHHa nceBqoranouy- 
HBIX  CBOHCTB TPHPTOPMeTHIbHOL 
rpymnmol, CBA3a4HHOH C aTOMOM ME : 
pona 

H. M. Hawapers! H a. x. lopetnantie 
Tepmuyeckoe aJIKHJIMPpOBaHHe UHKJIO- 
rekcaHa ojepHHaMH MO aBseHHeM 

P. X. ®petaanua, T. T. Maptupocan u 
A. H. Hecmesnos. I]pncoennHenve 
TpHXNOp6pomMeTaHa K COeZHHEHHAM 


cTpoenua R(CeHs)2 ECH = CHe 
(rae R = CeHs, ees ya Sab Sit, 
Ape 


5 ob Xopauna u B. H. Kocr. Tomomn- 
SA eceee kee eee 2- jas -3,3- 
Wuxsop6ytena-l . . 

T. H. FOpxenko u M. A. Juxnit. 
VYiccueqopaHve aBTOOKHCJeHHA = all- 
KHJ- H ralovanponspo_Hpx 1,1-2H- 
(beHHIaTAHA H H30MpomHIGeHsOVAa . 


A. flem6uuxni, T. Cymapoxosa 4 
M. Ycanosuy. O crpoeHuu kommeKc- 
HBIX COe@QMHHEHHH xXJIOpHOTO owlOBa 
CO CJIOXKHbIMH 3SPupamMH 

H. C. Jlom6posckas, H. B. Xaxaoza u 
E. A. Asexceepa. Ilepeceyenue crta- 
OHJbHOrTO HM HepaBHOBeCHOrO  TeT- 
Pao poOB B CemepHOH B3aHMHOH CHCTemMe 
Li} Naw Rb, ol | Br, (Clay N@3:SO4 

H. YF. Jpyxunun uv A. AxGaes. Cu- 
CTeMa H3 apCeHHTOB, kenge Mequ 
H HaTpuA ... 


M. M. Koron u ®, C. b@ opuneren: 
Cunte3 


MOJIMMEPH3yIOWlNXCH = CYpb™ 
MAHOOpraHnyeckHx Se u 
MeTaKpHJaTOB 


A. H. Hecmesuos, B. B. “Kopwax, 
B. B. Boesogckun, H. C. Kouetkora, 
C. JI. Cocun, P. 6B. Marepuxosa, 
T. H. Bosotunkosa, b. M. Un6puknn 
4 H. M. Bawun. Cunte3 uv nexotoppie 
ONTHKO-MarHHTHble CBOHCTBA MOJH- 
@eppomenos) si. ae ee ; 5% 


O. A. Ocunos, A. M. Canohiee: 
B. MW. Munxun u A. JI. Paproscxuit. 
Tlunoibybie MOMeHTBI HMHfasola -u 
€rO MpPOH3BOHbIX , . 

lr. A. Pasnenb, H. A. Kpur, J. ‘A. illy- 
KuHa u M. M. Wemskun. Hsyuenne 


myTeiH CHHTe3a nenTH_HO  YacTH 
aproamkKanonqoB ..... 
A. B. Tonuves, FT. M. ‘Eropora, 


B. B. Basunesuy u B. M1. Escratpbes. 
Hccuieqopanne HS OKTaJIH- 
HOB 2 eee 

PaeXxs @pefizamna, | Bale: Diocs 
T. T. Bacuabesa u A. H. Hecmeauon. 
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TomounTuueckaa H30MepH3allHa 
1-brop-1, 1-qnx0p-2- -6pommponena 2 
M. MU. UynaKos. O BTopH4uHol apomaTH- 
yecKoOH MHOrOAepHoli cTpykType 
JIHPHHHa’ "' 2". Ry ot Ge 8, ee 


~ 


X11, PH3BHYECKAA XHMAA 


r. Wi. Puanpmmes u C. P. Pacuxos. 


Munnnupopanue nNoOJIMMep H3ailhh 
SJIEKTPHYCCKHMH 3apxaMH, BO3- 
HHKalwouluyMH Ha enbae weeuee 


HEWN Bie ; 

AC. Kuraiiroporckni. on paanmomeli- 
CTBHH BaJIeHTHO He CBA3AHHbIX ATOMOB 
yriepona H Bosopoga 

B. H.. Konyparpes. 
pocTH peakuHH 
= HeOsg 45 OH yale ai oe 

A. A. Masbues, B. K. Matseep u 
B. M. Tatescxun. O npupoge «piyK- 


Konuctauta CKO- 
HO;--+- H2O = 


TYAUHOHHBIX MOOC G6OpHOH  KUHC- 
SLOTEI y jeueue : : 

WM, JI. Poux u H. 11. Bosotwu. O coot- 
HOWeHHH MexKTY  BbileAOMeHCA 


HeO2 H KONMYeCTBOM O6pa3yr1oulUxca 
MosleKyJI OKHCla MpH el be 
KopposHH Mg u Al . . : 

A. SA. Toxmtein. K Teopun "Te 
KPHBbIX MPH BOCCTAHOBJICHHH aHHO- 
HOB Ha KaneJIbHOM 3/1eKTpome B MpH- 
CyTCTBHH afcopOupylouleroca KkatTa- 
u3aTopa . . sone 

H. C. Jposnos. O mpupone HHLYKUHOR- 
HOrO MepvHoOa aBTOOKHCJIeEHHA 2KHPOB 
H %HPHbIX KHCJIOT 

E. A. [Iiwenwunos u H. IL. CoKosos. 
Ilpasuo Tlonsun aga nepexoloB 
TpoTOHa HW BOMOPOAHAA CBA3b ~ 

WM. E. Crapux, UW. A. Ckyapcexnit u 
B. H. Ule6Getoscknii. Cnex: pocbotomert- 
pHueckoe H3y4eHHe XJIOPHAHbIX pac- 
TBOPOB IHPKOHHA B CBASH Cc afcop6- 
wHeH ero Ha dToponsacte-4 .... 


A. H. Xapuu u H. A. Karaepa. Me- 
XaHH3M MepeHoca Hoa mpu BHYTpH- 
AHppy3SHOHHOH KHHETHKe amcop6uHH 
ero Ha pas H3 pa PacTBopuTe- 
SICH eta PE A oe Abn ves Ek 

H. A. Akumos. ‘Vsmencgny B CIeKTpaJib- 
HOM pacnpefeseHHu COOcTBeHHOrO H 
CeHCHOHIH3HPpOBaHHOrO cboToacp- 
cekTa B raoreHugax cepe6pa mnpu 
ca60M 3aCBeUHBaHHH . 


A. A. Bananyun, Buxt. VW. Cnnupin, 
H. 1. oGpocenpcxas vu HW. E. Muxai- 
wenko. PayqnoakTHBHble KaTaJIM3aTOpbl. 
JleruapatawHa wakmoreKkcaHolla Hay 
CyJbiaTOM MarHHaA 4H AIDA 
UE D Gg 4 4 4 6 : 


JI. . Bepr u Ji. A. sane on HeKO- 


TOPIX COOTHOWCHHAX B KOJHUeCTBEH- 
HOM TepMorpapun... . or ‘ 


M. A. Yeposuy, P. UH. Karaueeaa 
¥O. A. Masuros u JI. H. Fopoxos. 
O MexaHH3Me O6pa30BaHHA O30HAa TPH 
SNEKTPOMU3e KOHCHTPH POBaHHBIX 
a pecieonee XJIOPHOH KHCJIOTH . . . 

. B. Kucenes, SH. Koyteuxu u H. Uu- 
eee O mpupome sB3avmogelicTBua 
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- MONeKyJbI GeH30Na c rH~poKcumBHOn 

tye FONUMGR Oy Mame Ss 

Ya. M. KosortsipKun HB) Aw Paseman. 

| Bausnne vonos xsopa na amektpoxu- 
MHYeCKOe HM KOPpO3HOHHOe noBeneHne 

MUD MOMMA eis 6 6 es as ; 


tO. Bb. Magepuo u LP. M. Parco tii 
QNekTpHyeckve cBolicTBa reKca6opu- 
OB wWenouHo- 2 MeTaJI- 
JOB H TOPHA... . 
3B. W. Weumysuc u B. MM.  Ppsa3nos. 
O MO{BuxKHOCTH aTOMOB nO moBepx- 
HOCTH KPHCTaJJIa mpH Temmepatype 
(RA IUGUEME ME Gis vis alow sli hte’ 
H. B. Vpuroppesa, B. A. Tueann u 
TI. A. Pe6nnyep. O crpyxtypuxo- 
MeXaHHyeCKHX CBOLCTBaX Oe/IKOBLIX 
BOJIOKOH ... . 


} ©. C. Jloxyxuna, 


i 


C. 3. Pornuckui, 
M. M. Caxapos, A. B.- Tonunes, 
M. A. Teitnepux, B. 9. Jlapbijos 4 
B. A. Kpenyeab. Katanu3 na oprann- 
YeCKHX NOJyMpOBO_HNKaXx, mouJyuen- 
HbIX H3 MOMMaKPWJOHATpHa nyTeM 
ero TepMHyecKOH OGpaooTKH . . 


A. H. ®pymkun, O. A. T[erpnit u 
H. B. Hukosaesa-Pegoposuy. O06 
aJCOpOuHH HOHOB Bomopoya Ha OTPH- 
WaTebHO 3apAxKeHHOH BEEN 
PTyTb — deKTpomHT . . . ; 


£. H. [Maneonor, A. ‘3: Rexorons H 
H. Jj. Tomawos. Kuuyeruka 9ext- 
POAHLIX MpomeccoB H MexaHH3M CaMo- 
‘PacTBOpeHHA TepMaHHA f- MH p-THNOB 
C pa3vIH4HbIM a Celso 
HHEM.. . . 

WT. M. NMonoga, H. A. ‘Llypmosckas i 
P. X. Bypuitetiv. Bauanne apcop6u- 
POBaHHBIX TaJIOH10B Ha pa6oTy BBI- 
XOfa dJIeKTPOHa H3 *Keslesa 

H. H. Baxman. Pons Konsextusnoro 

‘ HepeMemiuBaHia Mp ropeHHH KOHJeH- 
CHpOBaHHbIX CMeceHi . .. . 


H. K. Pankuna, P. H. pyonmnrent H 
M. M. ° Censsuin. Cratuxa o6mena 
cMecH HOHOB .. . : : 

M. T. Tounk6epr. O npHMeneHuH BLICO- 
KOFO JaBeHHA JA H3y4YeHHA KOJeK- 
THBHOFO B3aHMOJelCTBHA I ue 
caX MomuMepu3auHH .. . 


B. ®. Hsanos u 3. A. Hota. yes ee 
BaHWe KHHeETHKH  93J1eEKTPOBOCCTAHOB- 
JICHHA WKesle3a Ha KallebHOM PpTyT- 
HOM. 3JIeKTpome . . 

H. M. Momepanues, B. A. Xpamuenkos, 
JI. B. Cymuy u A. B. 3umuu. Cnektpbt 


AJepHOrO MarHHTHOTO pesoHaHca 
sOyueHHBIX nepdropoKTtaqveHa 4u 
mepbropzoseKannena a 


T. B. Papuy u FO. H. Bypues. Bansune 

NOMHMOP(u3Ma Ha TeM/OMPOBOAHOCTS 
Buxt. WH. Conupin, B. A. MWueakwn u 
MW. B. Toxnuapos. K sonpocy o geii- 
CTBHH [MOBepXHOCTHO-aKTHBHBIX  Be- 
MecTB Ha KHHeTHKy  pacTBOpeHHA 
-Kap6onata KaJIbIHA B MMHepaJIbHbIx 
BMcNopax °.'.” ; ‘ : 
B. M. Besoycos, 41. B. Pr opoxosaTcKHit, 

M. A. PyOanux u A. B. Fepmuunro- 

/.Ha. VMiecmeqopanve KHHeTHKH KaTa- 


638 


642 


646 


648 


889 


893 


896 


900 


904 


1144 


1144 


1147 


1149 


1153 
1155 


1158 


JHTHYeCKOrO OKHCeHHA mponHuena 
B akpOJleHH ee ae aa nn 
HBIM MeTOJOM . . 

B. A. Teiigepux, 91. Hu. ‘Tepacumos H 
A. B. Hukoapckas. Tepmoyunamuue- 
CKHe CBOHCTBA CIwaBOB CHCTeMBI 
*Kele30 — TeWIyp B TBePpfom cocTos- 
HAM ere 

B. A. JIynenox- Bypmaknna, "A. TI. Ho- 
Temckas H A. HW. Bponckni. Vccae- 
OBaHve MeXaHH3Ma aHOfHOTO OOpa- 
30BaHHA O30HA H3 CePpHOKHCOTHBIX 
PACTBROPOB Me dusts fs. to wet ke Lae 

B. A. Msmanu, B. A. KuGapnun 
WO. A. Fypesuy. Bausaune marnuTuoro 
NOMA Ha JBHKeHHE “ACTH, B PacTBO- 
pax SIeKTPOMHTOB . . ott ah BE 

C. C. HosuKxos u WW. C. ” Pasanues. 
B3avMofelictBue cla6bix BOMH JlaBule- 
HHA C (PPOHTOM mMiaMeHH , Set: 

b. i. Cymm, 40. B.  Topronos, 
H. B. Mepuos u E. J. Wlyxun. O. pac- 
MpoctpaHeHHH pTyTH moO CBOOO,HOR 
NOBePXHOCTH IHHKa B CBA3H C M3yue- 
HHeM ajlcOopOuHOHHOTO MOHWKeHHA 
TiPOWHOCTH er menue: cece aice ies pene 

jl. H. Wlwropun, H. A. Iersopa u 
H. C. Jlokynuxun. Ilpossmenne aBto- 
HOMHH 93u1@KTPOHHBIX FPyNMHPOBOK B 


CMeKTpaxX JIOMHHECHEHIHH  CJIOXKHBIX 
MOJTEK YUN at-4 si cyapecieeaenn iam ae 
C. . 9Qnreanc, Ibe Il. “Turep, 


r. B. 9nnae un H. M. Unpxos. Ku- 
HeTHKa peaKILNH BOCCTAHOBJICHHA 
TMeuuN-m-TOMMIKapOHHOAa H30TIpo- 
MHJIOBbIM CMHPTOM MyTeM THApH_HO- 
To mepexofa B cHcreme HeSOg — 
AO Mm 21, Say oS 


XIV, XAMHYECKAS TE XHOJIOTH A 


K. K. Axngpees u B. H. Kongpuxos. 
O ropeHuvH cMeceH a3Hja CBHHIla H 
X*KHAKAX HHTPOIPHpos. Deis es 

fl. TI. Bygnuxkos, C. M. Posk u 
A. M. Jimutpues. K sonpocy o coctaBe 


BAxKyulero, TBepAeroulero B yCJIOBH- 
AX BbICOKHX TeMnepaTyp H WaBJie- 
HUH 


Aco Ts HwKnnk. AMaJIbraMHbId MeTOL 
Nou yueHnA Bena pacceHHHBIX Me- 
TA OB! eer ae bind SO 

JI. H. Crecuk, J. H. Axumosa 
A. A. Anun. Onpefesenue IWHpHHbt 
30HbI peaKUHH HW MapaMeTpoB AeTOHA- 
I[MOHHOM BOJHbI CMOWHOrTO B. B. 

A. SA. Annu, UH. Al. KocTHH UH 
JI. H. Crecnk. Jleronamua Oaucru- 
yeCKHX MOPOXOB... een eS 

bB. C. Csetrnop vu A. E. Porenbsanr, 
O ropeHuu cTHpHata CBHHIa ' 

A. SA. Annu, JI. H. Crecuk 4H 
H. C. LUlsenosa. YjapHas sania 
OaIMCTHTHOrO Mopoxa ‘ 

B. C. Cotnuxos u A. C. Bevanodonnh! 
Ancop6Una HOHOB HeKOTOPBIX MeTAaJIJIOB 
Tipu TpaBseHuM HW MpoOMbiBke repMa- 
HAA He KDEMUMSIs ss 15's eer ee 8 > 

E. WH. TFanant. K sompocy 0 KoopyH- 
HaUMOHHbIX UHCIax MarHHA B CTeKJIe 
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VII 


XV. TFHAPOMOrH A 


Il. ®. Hyson. Hexotopsie HOBbie aHHbe 
O rHposoruyueckoH po JIeca . . . 


XVI, FEOJOrUA 


M. H. [pamm, H. HU. I[pwynes u 
A. X. Xomxumatos. K renesucy Kali- 
HO3OHCKHX MOJlacc ILeEHTp aJIbHOW 


yacTu MepraHcKolt BaqHHb (mo Ma- 
ia a raiyOoKoro 6ypeHHs) 

r. 7ronnua. Cnopht H3 daMeHCKHx 
Taos Ypasa : 

WH. 10. Jlankun. K crpaturpadun HIDK- 
Heli mepmu tora PyccKol nlaTdpopMbt 

E. T. Maes. O nposBieHHH KOHCedH- 
MeHTalHOHHOM CKJaquaTOCTH Ha He 
roKHOoro Kacnua .. . 

A. A. Hukonos. O BogHo- Je HHKOBEIX 
o6pasoBaHHAX H xXOfe COKpalleHHA 
MaTepHKOBOrO OvleeHeHHA Ha Ce- 
Bepo-BocToKe @MeHHOCKaHwHH.. . 

H. H. ®opur u A. H. Xpamos. Ta- 
JIGCOMAarHETH3M H MasleOKJIHMaTBL Ha 
PycckoH muatTpopme B erat: Hu 
TEpMH 3). . 

M. H. Uyraesa. ‘OpaosuKeKue orsoxke- 
HHA CeJieHHAXCKOrO KpsxKa . é 
E. ®. Benesuy. HosokacnuiicKue omo- 
XKeCHHA B CeBepo-3anaqHoH yacTH 
pexycTbeporo mpoctpauctBa Born 
JI. 1O. Bynanues u WH. H. Caewnnkosa. 
Hospie maleoOoTaHHyueckHe HaXOJKH 

Ha SananuHom IlInun6eprene . 

B. fl. Tpunuyk. Ilpexpaputespupie jan- 
Hble MaeoOoTaHHuecKoro H3y4eHHA 
OTOKeHHH MOMOMOTO BepxXHelvieli- 
CTOIWeHOBOTO Me@KJIEMHHKOBbA Ha 
p. BantasHe . DD Vase es, Se 

A. B. Koneanosuy, HW. I. JlomKesckui 
u C. B. Tuxomupos. Hossie jaHHble 
O KPHCTaIM4ecKOM cbyHameHTe ce- 
BepO-BOCTOUHOrO TloqmocKkoBba 

MH. B. Macaopa. Pesysbratel cnoposo- 
MbVIbIeBOrO AaHaIH3a TVJIHOMeHOBbIX 
OTOKeHHH Kepuenckoro mosyocTpoBa 

B. H. Mowkun, B. ©. 3yOKos u 
B. B. Ulnxanos. Hostile ,aHHbIe O BO3- 
pacte JKyrAxKypcKHX  aHOpPTO3HTOB 

A. A. Hukonos. Pasnuuua B WHHaMuKe H 
9HEPrHH CeBepHOTO H 1OKHOFO PPOHTOB 
CKaHJHHAaBCKOrTO JIe€HHKOBOrO m10- 
KpoBa .. . 

A. HM. Cemenos u 10. M.  Llysasos. 
O sospacte Kppik-Kyaykckoi wHTpy- 
3HH B CepepHom Kas3axctaHe ... . 

M. H. Uyraesa. O naneosolickux oT0- 
weHHAx  Bepxuero  JJom0BHHHOro 
KaMHA (papi Oeper KOJIBIMBI) 

Win SHu-wenp. Ornoxenna cbaMeuH- 
ckoro sApyca B palione p. Beseyti 
(sanaquan YacTb LlextpanbHoro 
KasaxctaHa) . 3 

B. ®. Epoxos. Hosnie jannpre 0 co- 
CTaBe MPONYKTOB CpesHeMHOLeHOBOTO 
ByKaHH3Ma B MaxkapopckomM paiioue 
(o. Caxamun) Pg 

T. A. Muyenko. O HaxonKe cepmHene- 
BOHCKOH @JIOPbl Ha 1OXKHOH OKpaHHe 
Jiouewkoro 6accelina ‘ 

JI. H. JleGenes. K TekTouuueckomy eTpoe- 
HuI0 Cpequero Kacnua . . eee 
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E. H. Heseccxuit, O mnocnenexHHKoBoi 
TpancrpeccuH UepHoro Mopx ... . 
MW. C. Crapo6uney. O nanuunn nepta 
B M@3030HCKHX OTMOMKeHHAX SananHon 
TypKkMeHHH ... ... Litto 


10. ®. Uemexkos. HeorextonuKa TIpu-. 


aMypbA H CMeXKHBIX TeppuTopHH (JLab 
Huw Bocrox CCCP) oye) ae eee 
C. M. Angpouos. O po3pacte HpeHBIK- 
CKOH CBHTbI BOCTOUHOrO CKJIOHa IOxK- 
HOTO-2y Davia’ sone) eee Be 
MW. MI. Bysukos u C. B. OGpyues. 
Hosble WaHHEIe MO cTpaTHrpadHH 
mpoteposoa TyHKHHCKHX ! ‘TOJIBLOB 
Bocrounoro) Casta 3 sen eee 
ll. H. Jlopodees. Hosrie 2anuble o Tpe- 
THYHOH (biope H3 paliona c. AHTpo- 
MOBO! Ha. p. apiece © ise at cues 


JI. H. JleGexes. [Ipoucxomjenne membcba 
Cpemnero Kacnua .. . 2s i 
&. Maapkosckuit. O nonoxKenun ypavib- 
ckoro spyca TaTapHH B yHudulH- 
PpOBaHHOH cxeme MepMCKHX H KaMeH- 
HOYFOJIbHBIX O6pa30BaHHH .. . 
JI. A. Hesecckas u E. H. Hereccxnii. 
O cooTHOUeHHH KaparaTCKHX H HO- 
BOSBKCHHCKHX CJIO€B B MpHOP@exKHBIX 
patonax UepnHoro mops ys: 
A. WH. Cysopos. Yeneucko-AktaccKas 
AMHaMOnMapa pa3JIOMOB B eure 
Hom Ka3axcTaHe ... . Be ec 


C. M. Anppouos. Hee JlaHHEIe 110 
cTpaTHrpauu MeBOHCKHX OTJIOMKeHHH 
BocTouHoro ckKIOHa TOxHoro Ypana 


A. A. Apcenbes. O 3akoHomepHocTH pa3- 
MeLCHHA KHMOeCPJIHTOB B BOCTOUHOH 
yacTH Cu6upckol maaTpopmMbr . . . 


H. A. Basnax. IIpopepka BosmoxHocTu 
HCIHOMb3OBaHUA CelicMOpa3sBeAKH IA 
MPSMBIX TOUCKOB ae 3ase- 
wel ee re at ee tae 


D1 GAG Be Sh lecaeet uw E. M. Jlaspxo. 
Monrono-OxotTcKHi rutyOHHHbIA 
PASO res eee Boot cae 


C. Mi. TopuKos. Toonerateron BOSpacT 
H masleoreorpaduyeckHe ocoGeHHOCTH 
opMupoBaHHA Teppac cpefHero Te- 
weHHa: EHHCES.... dct aneme tee ei aewle 


H. H. Kapsos. KouTHHeHTaIbHaaA KO- 
cTeHocHad OpeKuHA C BeTporpaHHH- 
KaMH Ha 10%KHOM CKJIOHE SAD SHHSHO DS 
KpHCTaslHueCKOrO WHTa. . .. . 


H. B. Jlorsunenxo, [. B. Kenran 
K. I. Wanypi6a u JI. 1. Wanownnkos. 
K sonpocy o cTtpaTurpacuyeckom noz- 
PpasjeleHHu TaBpHueckoH (opMallHH 
KPHIMA, iin eee aera ome 


Cc. C. Saseph vu B. M. Bunokypos. 
O mpociosx typpuToBpIxX nopok B 
2KHBETCKUX  OTJOMKeCHHAX Ha tore 
Tarap mn 2 i) rae cotedere ree 

lr. IT. Maptuucon. O pacnpoctrpaHeHHu 
M@JIOBLIX MJlaCTHHUATOKAaGepHbIX powa 
Trigonoides B KOHTHHeHTAJIbHBIX OT- 
NOKCHHAX, ASHE) <oere) et cee 


XVII. rHPOrEOJOFHA 


B. H. Kopuenuteiu. K sonpocy o mpe- 
NeJbHOH KOHIUeCHTpalHH pacTBOpeH- 
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HbIX YIIe€BOLOPONOB B MOJ3eMHEIX BO- 
| AaX M@JOBEIX TOPH3OHTOB IlpenkapKka3pa 
_ B CBA3H C OMeHKOM NepcneKTHB He(pre- 

ra30HOCHOCTH Me€3030HCKHX OTVWIOxKe- 
HW. M. Kucnn ut UW. H. Crenanos. 

O cofepxKaHHH TBEpALIX MHHepaJIbHEIX 

wacTH, B JIeqHHKax Kasxkasa 


XVIII, MHHEPAJIO‘H A 


¥O. Axyxjos, X. C. Mameyos H 

' H. B..Beasos. Kpuctaniuueckaa crpyx- 
Typa OpaHgusuTa . . 

9. A. JlauzGexosa u B. M. HGparumosa. 
TuypotpoumuT B OTMOwKeHHAX akua- 


TbWIbCKOrO §=6sapyca = [IpukypuucKoii 
- HH3MeCHHOCTH . . . co 
e. B. 3yopux, [T. A. " Cunopenko H 


. B. Beixosa. Hospiii TutanomupKo- 

y Hat KaJIbIMA — KaJIbUMpTHT 

A. A. CutHnn u T. H. Jleonona. 
O Haxogke cTpioBeputa B 9K30KOHTaK- 
TOBBIX rpeiiseHax OAHOTO H3 rpaHuT- 
HBIX MaCCHBOB B Boctounol Cu6upu. 

Jt. A. Annxuna nu E. C. Maxapos. 
SyemeuTapHad sueiika yMoxonta 
UOsMoO, - 4H2O Fy 

P. Tl. Tuxonenkosa u M. E. Ka3axona. 
BulacopuT — HoBbIii CHIHKaT  WuHp- 
KOHHA u3 Jlopo3sepcKoro maccuBa 

‘FO. WO. FOpx, E. A. Mapyuenxo 4 
E. WH. Touuaposa. Bputonut u3 xKpu- 
CTaJIJIHYeCKHX BODOA Boctounoro 
IIpHasoppa (YCCP) . + 

B. P. Baonapckan u r. uu. Hocos. 
O reveTvueckoM THMe TIMHHCTHIX MU- 
HepaJiOB B  eBOHCKHX 4H MepMo- 
TPHaACOBLIX OTJIOXKeHHAX Kamcxo- 
BatcKon snaqHubt 


XIX, METPOrPAPH 


I 
b 
Jl. I. Keama ui Y. C. Yopumxos. 
K TeTpoxuMHH TeKTHTOB HW 3eMHBIX 
fh Wap.) oe 
ip. 1. Koropyaun. O ‘poucxoxzenuH 
WeOMHTOBOTO IeMeHTa B_ TecyaHo- 
TpaBHUMHEIX  mopomaxX  yrJIeHOCHOH 
TOJMH FOrO-BOCTOUHOH YaCTH Hehe 
} ckoro 6accelina 
|B. A. Mocsiapyeii. Vismenenne ynesb- 
| Horo Beca yrvieli B ape MeTamop- 
gusma.... 
ly. r. _J{uctanos. ‘O cocrase riHucToro 
| MaTepHadla MaseoreHOBbix OOK Cpex- 
Hero [lopomxKba . . 
1B. M. ®pugznany. Zipa nyt (popmupo- 
BaHHA KOHKpenHH, OOpasyiomlux Ja- 
OTs, . 5 Bud Ce ere 
A. K. Martsees, E. Tf. Maptsinop 4 
| 40.P.Mas3op. 30HanbHocTb KOHTaKTOBO- 
ro MeTaMOp@v3Ma KaMeHHbIX yruel . 


I: XX, JIMTOJIO‘HA 


T. T. Kay6ona. O renesuce MesOBEIX 
Tau SanafHo-Cu6upcKkoh HU3MeHHOCTH 
IM. E. Jleckesua un C. B. Casuyk. 
|. KaonuuwtT B HH2KHeEKAaPpOOHOBBIX yr- 
_iax Sanaguoro JJon6acca si 
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10. Ti. Henpowwons uv M. ©. Muxuo. 
T{anuple 0 cTpoenun ocagouHoi Tom 
rmyOokopoqHolt BnanuHet Uepxoro 
MOpA B palone r. Coun . 

A. T. Manos u M. K. Cnnuyax. Ckopocrs 
OcaqKOHakoneHua B A30BCKOM mope 

E. M. Emeapanos. Hospie ganubie mo 
ocafkamM Cpequ3semHoro Mopax .. . 

H. B. Jlorsunenko u B. A. @pank- 
Kameneykuit. Hopbie annie 0 Tak 
Ha3bIBaeMOM aJIyUITHTe . 


XXII, TEOXHMHA 


B. B. Asepbes, C. WH. Ha6oxo u 
b. H. Watn. Coppemenupit rugzpotep- 
MaJIbHbIM MeTaMOoppH3M B OO6acTAX 
AKTHBHOTO BYJIKaHH3Ma .. . 

B. 3. ®ypcos. Tloucku CJIenIbIX CBHHIOBO- 
IHHKOBBIX MECTOPOXKMeHHH MO cpeosam 
paccefHHA pTyTH : okt se 

A. Tl. Ky3newos. Matepuassi 10 300- 
reorpajun mpukamuatTckux Box Tuxo- 
ro oKeaHa wu ceBepHbIx KypuupceKux 
OCTPOBOB ». . pore Snes aes 

A. Tl. Bunorpagos, ‘A. OL Jlesupy u 
3. HW. JloOkuna. Yeemuyenne copepxKa- 
Hue pafHoyruepoza B Eeanetate 
ALEPHbIX B3SPbIBOB. 

MW. Wl. Jiomamos. O HeKOTOPEIX ‘3aKOHO- 
MepHOCTAX pacnpeleleHuA repMaHus 
B YII@HOCHBIX OTJOKCHHAX .. .. . 

B. B. Mokuesckan. Mapranem B Boze 
Uepuoro mops Toit Ege 


XXII, 


B. A. Epomes-lWax. Kaonunut B ocaz- 
Kax ATsaHTHyecKOrO oOKeaHa 

H. H. Caicoes. K usyuennio npHAOHHOM 
30HbI B OKeaHe 

B. A. Epoures-llax. Viaanr B ocaKax 
ATjaHTHYecKoroO OKeaHa 

WM. B. Llyrosa-Kopx. Hospie annie oO 
pacnpocTpaHeHHH MaJOMO3BOHKOBOM 
cejlbau B bBapeniesom mMope 


XXIII, MAJIEOHTOJO‘H A 


Mm. A. Monos u K. B. TWpoxoposa. 
Mop¢hostorusa cop HeKOTOpbIX COBPeMeH- 
HbIX IpewcTaBuTeieli powa Osmunda L. 


XXIV. WATOJIOFHA 


OKEAHOJIOLH 91 


JI. Bb. Jlesuncon u JI. Tl. Waaxkosa. 
Vismenenve cogepxkanua PHK B mo- 
TOPHBIX HeEPBHBIX KeTKAX Callyphora 
erytrocephalaB 3aBHCHMOCTH OT pa3- 
gaMuHoro ux (byHKUHOHAaIbHOrO CO- 
CTOSHTS eth eae Wino ib aoe 


XXV, PHCTOJOrHA 


K. T. WUlarkos. Txucroxumuueckas 
XapakTepHCTHKa TKaHell, OKDPy?Kalo- 
WIMX MeTacTasbl omyxoH Bpoyxa- 
Tlupe B meyeHb f 

B. B. Hsanos. Tpuenenne IIpounoxo- 
BbIX KpacHTeleH B IrHCTOXHMMH 

A. A. Musoxun. O HoBoit oco6oH op- 
Me HHTepOlenTOPoB MHMeBapHTebHOrO 
TpakTa . ey es eet 
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T. C. Hsanosa. K addepextHot HHHep- 
Balu BereTaTHBHbIX CIMvweTeHHH. . 
H. Jl. Kaouxos. M3menenve dngoTeMA 
MM@aTHuecKHX MeLUKOB MpH coKpa- 
Me@HHH MOWMekKallux TKaHeH. .. . 


XXVI, TEHETHKA 


H. H. 303. Ws3menuHBocTb IbipelHo- 
MIMeCHHUYHDIX PHOpHAOB MO] BO3,eHCTBH- 
€M XHMHYeCKHX MYTareHOB. ... . 

M. A. Maxanun. Pacno3HaBaHHe mouH- 
MVIOHAHbIX pacTeHHH y 3/1aKOB NO MOp- 
dbomoruueckuM UpH3iakaM. .. . 

H. H. 303 u H. TI. AyOunuu. Xumuue- 
ckoe mouyseHHe MyTaluui y MMWeHH 


XXVIT, IKOMOFH A 


JI. JI. Uncnenko. O cywlecrsopaHHH 
«pasMepHoro pa3pbiBa» B_ MOpCKOH 
gayHe JINTOPpaH HW cyOAuTOpanH 
H. H. Kapnynuna. JiHHamuka cofepKa- 
HHA KapoOTHHa y KO/OpagcKOrO *KyKa 
B epHO UMarHHaJibHOH 2KH3HH. . 
JI. 3. Ponvonosa. KputuyeckHe nepvognl 
B OHToOreHe3e KHTaHcKOrO yOoBoro 
welKonpsaga Sie ea pernyi 
GM) ieee sy ae oe : 
A. A. Vnosemues. BosnelicTtBHe MYyxO- 
JloBKH-necTpyukH Muscicapa hypo- 
leuca Pall.) Ha 4HCMeHHOCTb ee 2%KepTB 
JI. 3. Pogvonopa. M3menenne uysct- 
BUTeJIbHOCTH K BbICOKOM TemMmepaType 
B pa3BHTHH KHTalcKoro py6oBoro 
melikonpaga (Antheraea pernyi G.-M.) 


XXVIII, MHKPOBHOJIOrHA 


B. [f. HaakyHosa. O Bo3MoxKHOCTH pery- 
JMpOBHhHa pH cpembl no xofy pasBH- 
THA MHKpOOpraHv3MOB C TMOMOLLbIO 
HOHOOOMeHHBIX CMOJl . . ay bees 

H. B. Sasapsuna. Jlutwuecknii areHT 
B KyJbTypax Chlorella Pere 
beet. Sy A 

B. K. Epowmn u HL A. " KpacwubHuKos, 


CeneKTHBHOe MH KPOOHOJIOrH4eCKO e 
OKHCJIeHHe a rH]\poKop- 
TH30HA.... : ; 
JI. A. UWekoa. Crenenp pacnpoctpa- 
HeHHA HW JHHAaMHKa H3MCHeHHH B 
YPOBHAX AHTHTe K HEKOTOPbIM THMaM 
ECHO- n Koxcaku- meas? y Se 
BAD HERO Sy o ooo © 
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XXIX'} BHOPH3HKA 


B. B. Monos. Jlectpyxuua rasa Kak 
CNeACTBHE BHYTPHra3HbIxX OnepalHH, 
CMeaHHbIX nocse 3HAUHTeIbHOrO 
HOHH3Hpylollero OO yueHnA 

Tr. E. @pagkun. Penporyxuna bara 
B OOJYYeCHHBIX  HexKH3SHECMOCOOHBIX 
(HeqenAuMxXCA) KeTKax . 

B. E. Xouamoropos u A. H. Tepennn. 
CpeTouHAyUMpoBaHHblii = curHaul 
9. Tl. p. B KPHCTaMH4eCKOM xXJOpoO- 
due B MpHcyTcTBHH mapoB BOL 

H. HW. Hyxann, M. JI. Momepanuesa u 
H. H. Ky3Heuopa. Cpapnenue ofuo- 
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KpatHoro H  (paKUHOHHPOBaHHOrO 
BOSIelCTBHA ObICTPbIX HEHTPOHOB Ha 
C@MCHHHKHW MBIMIH ......+... - 
E. A. Moxugaes. 3HayeHHe ropMoHoB 
AWMUHHKa B  mMaToreHese JYYeBLIX 
39MOpvonaTHH y Kpbic nocle peutre- 
HOBCKOrO OOJIVYCHHA MWKeHCKHX Tamer 
C. 3. Poruucxni u C. 9. Wino. Bos- 
MOMKHOe OObACHEHHE aHOMAJIbHBIX 
OMONOrHYeCKHX HS3OTOMHEIX  a¢pdpeK- 
TOB, HaOs1oRaempIx B D2O!® w HeO38 
A. M. Ky3un u JI. M. Kptoxosa. Myta- 
reHHoe JleHcTBHe MeTaOO/IHTOB, OOpa- 
3YIOWIHXCH B OOJYYeCHHOM PacTeHHH 
A. ®. HUsanuukaa u 3. H. ®aneesa. 
BausauHe raMMa-jlyuei Co na 
SnHTe Hi KHINeUHHKa KypHHOro 
39MOPpHOHA B KyJIbType TKaHH 


XXX, BHOXHMHA 


C. A. BypHawesa u M. B. Edpemenxo. 
AyeHHHOBbIe HYKeCOTHAbI HW ajeHo- 
3HHTpucpocaTa3sHaA AKTHBHOCTb HH- 
(bysopua Bua Me eee Pyrifor- 
AUS Se Ss 6 Pak: 

H. A. ymustescKas 4 H. “M. ‘Cucaxan. 
O HYKJeOTHAHOM COCTaBe HyKJeHHO- 
BbIX KHCJIOT HeKOTOPbIX BHJOB Hace- 
KOMBIX . . 

A. A. Typesny u H. A. Fonocosa. O neit- 
CTBHH a9pauHH H Mepekucu Bosopoya 
Ha BOCCTAHOBJICHHe MeTreMOrio6uHa 

T. H. Espennosa, H. M. Jlaspinosa, 
A. Ti. Cyxosep u C. B. Fopionosa. 
HykJleHHOBbIe KHCIOTE! TepmModusb- 
HOH CHHe3seNeHOH Bogopociu Masti- 
gocladus laminosus Cohn... .... 

Cioi TuHb-cenb H M. H. Jiepman. Tlepe- 
AMHHHPpOBaHHe MexKAy aMHwaMH GQ- 
AMHHO- H Q@-KeTOAHKAapOOHOBHIX KHCJIOT 

lr. fl. Cepenkos u 9. Mpotcep. O ssan- 
MOCBA3H He€KOTOPbIX AMHHOB C CHHTe- 
30M KO(eHHa B JIHCTbAX WAH... 

10. E. Ba6ckas. Bananne rMnoTepMaH wa 
BHYTPHMOJIeKyJIApHylo “ mepectpoliky 
OGNKa 3 ae, 

B. H. Byknu u r. B. "Mantposa.. Banaue 
aHTarOHHCTOB MHpHMOKCHHaA Ha O6xO- 
CHHTe3 BHTAaMHHA Bye H nopcdbHpHHOB 
MPpOMHOHOBOKHCJIbIMH OakTepHAMH 

B. Tl. CnoGogckas u A. VF. MacpiucKknit. 
KouHueHTpalHOHHaA 3aBHCHMOCTb aK- 
THBHOCTH (PepMeHTOB B CBA3H C HX MOBe- 
weHHeM B KOaWepBaTaxX.....:.. 

B. H. BopoGpes. O HekoTOpbIxX HOBBIX ac- 
mekTaX Me€XaHOXHMHUNeCKHX ABMeHHH 

E. H. Myxuu u E. IP, Canbkosa. O 6n0- 
CHHTese xJIOpopula B 3anacaioulHx 
OpraHax pacTeHHH B CBSA3H C. RelicT- 
BHeM HOHH3HpyiouleH pannvauHH , . 


O. H. Capenbesa x B. A. Py6nn. K 6uo- 
XHMHH rpH6a Phytophtora infestans 
B. A. Beanuuep u O. B. JloGauesckas. 
UacTuunoe mpespamenne cy bip- 
THIPHJIbHbIX Tpyni OBasbOyMHHa BO 
BHYTPHMOVIeKYIAPHbIe  AUCY/AbPUAHHIe 
CcBA3H . sta is 
C. ¢. Bacuselicknil, Xpomarorpauuec- | 
Koe H3y4¥eHHe AMa/IM3Hpvemoro TeMo- 
mosTHYecKoro @akTopa *KesyyKa . . 
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WH. A. Usanos. I[onsaporpabuyeckaa 
BOJIHAa H 9H3HMaTHYeCKad AKTHBHOCTb 
OPOMCMEAGMIEI= + fol sss se st 8s 
B. A. Akopses u E. B. Posenrapr. Mo- 

AeMMpOBaHHe scTepasHoro JelicTBua . 


XXXI, IKOJIOTHA PACTEHHA 


B. A. Taspusmox. Dopmuposaune upert- 
Ka Y HeKOTOPbIX pacTeHHii 10ro-Boc- 
BOmMmemeoIKH ek 

4. B. Kapmanosa. Oco6eHHoctTu cemen- 

HOrO H BereTaTHBHOFO BO3SOOHOBeHHA 

Ha BbIPyOKaX Ta@KHOH 3OHbI d 
K. Canes. O BAHAHHH KkOpHel 

B3POCJILIX BepeBbeB COCHHI Ha MOJO- 

Ample CeAHIbI MpH O1H3KOM mpouspa- 

cTaHHH . . 3. CA MR eM ae Se 

B. Hz. Cennapes. B3aHMOOTHOIMeHHA 
M@KTY OCHOBHBIMH H MOCaxKeHHbIMH 
PpacTeHHAMH B moceBaxX KYyKypy3bl 

B. E. Pygakos. IIpupoct aye a H 

_ 23JIEMEHTBI KJIHMAaTa oY athe 


| XXXII, SMBPHOJOrHA 
PACTEHHH 


T. B. Batsirnna. M3mexenne myKcKux 
TaMeT B XOjle ONJIOAOTBOpeHHA y Mule- 
HHI 2 4 


XXXII, SH3HOJIOlH f§ PACTEHHE 


1]. B. Jie6enes nu H. C. Meabunk. Baus- 
HHe a30Ta H HHTCHCHBHOCTH CBeTa Ha 
KYUe€HHe H MpORYKTHBHOCTb THMO- 
qeesku ayrosBol (Phleum pratense L.) 

H. fl. Kopa6sesa. Jlelictave o61yuenus 
Ha aHaTOMO-PH3HOJOrHYeCKHe = OCo- 
OeHHOCTH TOYeK pocTa KJyOHeH Kap- 
ein? . |.) re 

A. HW. Koposun, 3. ©. Cphiuesa 4 
3. A. Beictpopa. Banaue tTemmepa- 

; eee Ha yCBoeHHe paCTeHHAMH 

72 . .°) pM eee 

A. M. Cuntoxun u A. Croaspex. V3me- 

HeHHE PHTMHYeCKHX KOJIeOaHHH O1HO- 


HOTeCHUHaJIOB B OHTOreHese KOJICONTHIA 
KYKYPy3bl . . 

B. B. [lunesny u H. H. " Bepswanu. 
BauauHe rHapasuya MasleHHOBOH 


KHCJIOTLKl Ha&@ HEKOTOPBIe MpOTOKOK- 
KOBbIe BOZOPOCJH : F 
8B. HW Caunapes. OcoGenHoctH dopmupo- 
_ BaHHA HW pa3BHTHA KOPHeBbIX CHCTeM 
| +y KyKypy3bl, cou Hu apOy30B mpH no- 
ceBe rHe370BbIM cmoco60M : : 
oT. A: Alanusopa nw Es-H. Jlapuiqosa. 

O jelictsuH KOOaibTa Ha pacTeHHa 
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